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| Sx seanibdiag for something 


‘NEW’. . . something ‘better’, | always 


yo the Old Reliable... 
RED CUT SUPERIOR’ 


| ager generalities may contain truth—but you 
can't beat specific statements of fact to make 
a lasting impression! 


We were impressed recently with an expression of 
fact delivered by an experienced tool maker in one 
of America’s largest automotive plants. This respon- 
sible craftsman declared: “In searching for some- 
thing ‘new’, something ‘better’, I always go back to a 
the Old Reliable—RED CUT SUPERIOR.” a 


Perhaps you have a cutting job that could be 
handled to better advantage. Talk it over with a 
VASCO Sales Engineer! 
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STEEL CO. 


LATROBE, PA. 


TOPS IN TOOL STEELS \~ § “RED CUT SUPERIOR is 
~, ‘¢ approved by the keenest 
brains in the Tool Industry. 
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o 8 brought it home to Johnny 


LONG about the turn of the century, ad- 
vertisements proudly proclaimed, “Mr. 
Edison has perfected the phonograph . . . it re- 
. JUST AS LOUD 
...the price is $125.” Today, any youngster 
can own a much better machine for $12.50. Ac- 


produces the human voice. . 


curacy makes the difference. Precision manufac- 
ture—high-speed production to tolerances of ten- 
thousandths of an inch—has given the world 
new standards of health, safety, comfort, con- 
venience . . . even culture. Better living has 
become a reality for millions. 


For eighty years, accuracy has been the out- 
standing characteristic at Pratt & Whitney. 
Francis A. Pratt and Amos Whitney believed 
that through accuracy the world could be made 
free from drudgery, rich in the joy of living. 
Time has proved them right. Today, over 2000 
skilled Pratt & Whitney craftsmen work to 
broaden the realization of this dream. The ac- 
curacy of Pratt & Whitney machine tools, small 
tools, and gages reflects their ability. Investigate 
Pratt & Whitney precision equipment... . It 
pays dividends. 


PRATT & WHITNEY 


Division Niles-Bement-Pond Company 
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STANDARD GAGE CO, INC. 


SM 


ARINGS 


DIAL 


TANDARD Dial Indicat- 

ors are now furnished 

to the American Gage De- 

sign Specifications covering basic mounting 
dimensions approved and adopted by the AGD 
Committee in June 1939. This feature is of 
considerable value from a standpoint of inter- 
changeability for use on machines, fixtures, etc. 


In addition to this several new and noteworthy 
features have been incorporated by STAND- 
ARD and are briefly listed below: 


Shockproof Mechanism is contained within 
the body of the Indicator which protects the 
gear unit from any undue shock against the 
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contact point. In constant use on fast inspec- 
tion retains its accuracy through long service. 


Bearings for all pinions and gears as well as 
spindle bearings are replaceable, which reduces 
repair cost. Selected bearing-material for long 
life. 


Spindle is of stainless steel, hardened, ground 
and lapped. 


Face of gear teeth reduced to minimize fric- 
tion and produce the smooth action essential 
for accurate measuring. 


Circular on request. 
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The results of a New and Superior Method of Socket Screw 
manufacturing, developed, patented and exclusively con- 
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—not only is the exterior of the Screw forged but the actual 
Socket, the Head, the Side Walls and every particle of the 
Screw (threads excepted) is Completely Cold Forged— 
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HANNIFIN hy Gurr 
RIVETERS 






@ For high speed production riveting operations the choice 
of equipment is remarkably uniform, whether in this country or 
abroad. The world’s leading manufacturers use Hannifin “Hy-Power” 
hydraulic riveters. The fast, push-button controlled operating cycle 
of Hannifin “Hy-Power” riveters makes handling so simple and 
easy that high production rates can be consistently maintained. 
Taking the riveter to the work simplifies assembly, avoids unneces- 


sary handling. 


@ ‘Hy-Power” hydraulic operation provides an automatic 
riveter cycle including: 1. Rapid advance stroke; 2. Automatic high 
pressure; 3. Automatic reversal; 4. Rapid return stroke. Speeds 
range from 1/2 to 3 seconds per cycle for 3 to 4 inch stroke units. 
Hannifin “Hy-Power” hydraulic units are available in portable 
and stationary types, capacities 2 tons to 50 tons and up, for 
riveting, punching, pressing, and similar work. Individual hydraulic 
pressure generator units are motor driven. Write for Bulletin 42 


giving complete specifications. 


HANNIFIN MANUFACTURING COMPANY 
621-631 South Kolmar Avenue, Chicago, Illinois 


Detroit representative: R. A. Bean, Hayward Building, 
4829 Woodward Avenue. Telephone Columbia 4949. 
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Go BY outh Young Man! 


AN EDITORIAL 
By A. E. RYLANDER 


ITH a pan-American union in congress at time of writing, we can well outline 

definite plans for cementing friendship and commercial relations with our South 
American neighbors. For, whether the European war will last until 1947, as some pre- 
dict, or the battle in Scandinavia decides the issue between rival empires and results 
in a truce, peace must inevitably follow war. It always does. And when it does, 
each belligerent is faced with the problem of providing employment for its legions; 
it will be a case of “Buy British,” “Buy French,” ‘Buy German.” Our temporary boom 
will collapse unless, during hostilities, we broach other markets. Our second basket of 
eggs lies ‘South of the Border.” 

It may be contended that South America is an agricultural and stock raising area. 
That is true, in part. But it is also rich in minerals and timber, and, in the modern 
tempo, each industry requires machinery and equipment for competitive handling. 
There is no reason to believe that South America will be long satisfied to lag behind 
United States packing, food processing, mining and lumber industries. Here are markets 
on a grand scale, in which we have decided advantages over European competition. 

But these are not all, for South America is rich in potential hydro-electric power, 
a field in which, so far, Sweden and Germany have led in developing. There is no 
object in building generating plants unless there be potential consumption of power; 
that implies radios and telephones, the gamut of household, agricultural and industrial 
electric appliances. And most of all, there are the “luxuries” which, to us, have become 
essentials in the scheme of living, but which are yet to be enjoyed by the masses, 
South of the Rio Grande. 

With South Americans building roads, and the pan-American Highway interlacing 
the continents, there will be a further salutary demand for automobiles. In '’Production 
Perspectives,” April TOOL ENGINEER, there was an account of an American auto- 
mobile concern which is erecting a large plant in Argentina. This straw in the wind 
is indicative of what the G. M. colossus thinks of South America’s future. And where 
there are automobiles there will be expansion, the demand for road building equip- 
ment and materials. Automobile plants presume supply plants, tool and machine 
shops, augur well for an extension of A.S.T.E. Chapters into Latin America. Why 
not?—let’s grow along with the southward trend of industry. 

Last but not least, let us play the game on the level with our friendly neighbors; 
let there be no exploitation that, in later years, we may have to apologize for. Rather, 
let us have the same reciprocal dealings which have done so much ito cement our 
friendship with Canada, a reciprocity which has materially benefitted both sides of the 
northern border. And now, young man, go South!—the future security and prosperity 
of the Americas can be assured by friendly hands across the Isthmus. 
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Figure 1. 


Figure 2. 


Figure 3. 


Figure 4. 


Above is shown the model prepared by the author to demonstrate the fundamentals of correct gear teeth. 


Generating Small Precision Gears 


HE term ‘generating’ as applied to 

gear cutting is often misused. Few 
machines truly ‘‘generate.”’ 

A fundamental of gear generating is 
that the equipment can demonstrate the 
cutting of theoretically correct gears 
with a single tooth form cutter as well 
as with multi-tooth cutters also, without 
indexing. 

Small and large gears can be pre- 
cision cut by any of the modern meth- 
ods, provided that the necessary 
precision is inbuilt into the equipment, 
and that this precision can be main- 
tained. 

Most makes of gear cutting equipment! 
depend on such precision. Therefore 
the first cost is high and maintenance 
costly. Can this cost be reduced and 
gears made better and faster? 

To solve such problems the Tool 
Engineer must know each factor, ana- 
lyze them, and co-ordinate them with 
the fundamentals of physics. Let us 
consider the essentials of gear tooth 
generating by means of the model, 


By ARNOLD THOMPSON 


CHIEF TOOL ENGINEER 


CANADIAN ACME SCREW & GEAR LTD. 
TORONTO, CANADA 
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It consists of a sliding member | and 
two rolling blanks 2 and 3 for mating 
gears of the desired ratio, in this case 
8 and 9. (The teeth are only to help 
rolling.) On the sliding member is 
mounted the basic tooth form desired 
“A”, Figure 2. On rolling blank 2 is 
mounted a gear blank ‘’B”’, Figure 3. 
Sliding and rolling will generate from 
“A” one correct tooth form on "B.” 

Most of the functions of gear teeth can 
be demonstrated with this model but, 
the immediate use is to demonstrate 
gear tooth generating, copy reproduc- 
tion, and the hunting tooth principle so 
essential for precision gears. 

By reversing "B”, any error in tooth 
form of “A” is demonstrated by the 
symmetry or otherwise of the tooth 
form “B’, Figure 3. 











To demonstrate copy reproduction 
and the hunting tooth principle remove 
the sliding member “A”. Mount blank 
"“C" on 3. By revolving, tooth “B” will 
generate progressive teeth on blank 
"C" till the 9 teeth are formed. (Fig- 
ure 4.) 

The odd tooth ratio and progressive 
action (cr hunting tooth principle) gen- 
erates the teeth on blank "C” equally 
formed and equally spaced—a major 
essential for precision gears. 

If this principle of developing can be 
applied to cutting teeth on a machine, 
it will be truly generating. This princi- 
ple was used 40 years ago for gen- 
erating the Lanchester car, rear axle, 
globular worm and wheel drive. The 
fundamental principles used still hold 
good. Time does not change them. They 
are equally true of large and small 
gears. Application of these principles 
for cutting, spurs, helicals, spirals, 
worms, and worm wheels follow. 

There are two fundamental methods 
of cutting teeth. One by reciprocating, 
like shaping, the other by rotating, like 
milling or hobbing. 

When you reciprocate, you use less 














Figure 5 
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BUT 
A 
CINCH 
FOR GUN TAPS 


Wanted: A deep thread in a specially tough steel 

















—and rapid production vital. No time to“nurse” 





the tap — no time to waste changing dull or 





broken taps either. @ The illustration shows 
half the answer—a sturdy G.T. D. Greenfield 
“Gun” Tap. Its shallow flutes provide the extra 












streneth needed to tap deep “through” threads at high speed. 
5 P P £ $f sp 





@ The other half of the answer is in the special angle of the gun tap 
point and the proper cutting oil, resulting from a G. T. D. Greenfield 
Engineer’s study of the job — on the job. 





Any manufacturer can get G. T. D. Greenfield expert tool service by 
writing to the address below — no obligation. \ 


Greenfield Tap & Die Corporation - Greenfield, Mass. 


Detroit Plant: 2102 West Fort St. 
Warehouses in New York, Chicago, Los Angeles and San Francisco 


In Canada: Greenfield Tap & Die Corporation of Canada, Ltd., Galt, Ontario 


GREENFIEL 


TAPS - DIES - GAGES - TWIST DRILLS - REAMERS - SCREW PLATES - PIPE TOOLS 
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than half of the cycle for cutting the 
gear. When you rotate, you use nearly 
all of the cycle. Rotating is also the 
ideal method for generating. 

Figure 5 shows diagrams of most of 
the cutters in use for cutting and finish- 
ing gear teeth. They are arranged in 
some chronological order and are self 
explanatory. 

Note the similarity of a multi fly cut- 
ter, to a Fellows type helical cutter, and 
its likeness to a hob. Also the evolution 
of a burni-shave cutter, from a form 
milling cuiter. 

An application for generating worms 
and wheels is illustrated by Figure 6. 
This method is copy generating. The 
essentials are: 

A lead screw—1; an engaging worm 
wheel—2; the ratio gears—3 and 4; 
means for driving, feeding and adijust- 
ing. Note only 3 gears and lead screw 
are required. 

A flycutter 5 in arbor 6 driven by 
spindle 9. A worm wheel blank 7 
mounted on mandril 8, and the set-up 
is complete for cutting worm wheels. 
Run at a suitable speed and traverse 
feed the fixture. The feed does not have 
any relation to the drive, can be rack, 
screw or cam, hand, power or hydraulic 
operated. One pass will generate a per- 
fect worm wheel. A single flycutter is 
slow but a multiple flycutter or hob will 
produce in the best time. 

A similar set-up is used for cutting 
the mating worm. Mount a suitable fly- 
cutter on the worm wheel spindle 8, the 
blank 10 between the centres, and one 
pass will generate a perfect worm. For 
faster production, use a multiple fly- 
cutter 11 or a solid cutter of the Fellows 
type. There are limitations to the variety 
of worm wheels that can be cut on one 
such equipment this way, as the essen- 
tial feature for operating is, that- the 
pitch diameter of the worm wheels must 
be the same. The pitch diameter of the 
worms can be anything in the range of 
the design. 

It is not necessary to have a special 


a 
See ® 
E 





Above Figure 8, showing 
various types of gears 
discussed here. Right, 
Figure 7, showing fixture 
for lathe for gear pro- 
duction. 


machine for this as the fixture can be 
adapted to a lathe or milling machine. 

Figure 7 is a photo reproduction of 
such a fixture applied to a lathe for pro- 


ducing speedometer drive gears for 
automobiles. 

Change the lead screw, worm wheel, 
ratio gears and cutter, then any pair of 
worms and wheels within the range of 
the machine can be produced. 

Right or left hand, 1, 2 or more starts, 
any number or form of teeth; the essen- 
tial being that the master worm wheel 
and the generating cutter be of the 
same pitch diameter. A special sample 
(Figure 8B) cut on this set-up demon- 
strates the ‘Hour Glass’’ worm. 

The four hobs (two rough and two 
finish), are used for rough and finished 
hobbing the actual worms and wheels, 
using unskilled operators. The worms 
were case-hardening steel and the 
worm wheels of phosphor bronze. 

At the time this principle was used 
in the Lanchester plant, with limited 
tool room equipment, and compared 
with the gear cutters of that time, the 
cost of such a set of hobs seemed high. 
In comparison with present day cul- 
ters, shavers, lapping, measuring and 





testing equipment, it is now apparent 
that it was very economical. The meth- 
od is so efficient that it is presented 
with the thought that designers of small 


Figure 10. A turret lathe performing second operation of cutting teeth. 
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Figure 11, showing the use of a turret lathe for gear production. 


precision gears will co-operate with 
Tool Engineers to produce similar gears 
by this method. 

Cutting Gears on Turret Lathes 

There are many ingenious devices 
for cutting gears on turret lathes and 
automatic screw machines at same time 
blank is produced. (Fig. 8). (C) The 
success and economy of the method 
depends on conditions, the cost of the 
machine for cutting the teeth as a sec- 
ondary operation having to be duly 
considered. 

Figure 10 is a photographic repro- 
duction of a turret lathe performing 
the second operation of cutting teeth 
on worm and wheel. 

Figure 11 shows another application. 

Figure 12 is a diagram of Figure 10 
showing how the worm can be turned, 
thread generated and cut off on a screw 
machine. 

Figure 9 is a diagram of the Lanches- 
ter method. It is fundamentally the 
same as Figure 6 with an in feed in- 
stead of a traverse feed. It does not 



































have the restrictions as to pitch diam- 
eter. It can hob a conventional worm 
wheel, but will only cut the “Hour 
Glass” type of worm. 

Studying the diamgram it will be 
seen that precision worm | is geared 
with a precision worm wheel 2 by 
ratio gears 3 and 4. The blank worm 
wheel to be cut is mounted at 5 and 
suitable cutter is mounted at 6. If a 
worm is to be cut, it is mounted at 6A 
and a suitable cutter is mounted at 5A. 
Frame 7 carries 2 and 5 and swings 
about centre | in a base 8 that carries 
l and 6. Ratio gearing connects 1 and 
6. Power is applied at 9 and cutter 
fed into stop. 

The method used for making cutters 
5A and 6 is very interesting. The gen- 
erating of the cutter teeth being done 
on the same machine. 

Ist Step—A flycutter of the desired 
form is mounted at 6. A cutter blank 
with insert blades is mounted at 5. The 
teeth generated by feeding in. The 
blades are removed, backed off, hard- 
ened, ground, and reinserted into blank. 
This is now the roughing hob for worm. 

2nd Step—Place a cutter blank with 
insert blades at 5A. Generate feed in 
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Left upper—Figure 12, Lower— Figure 15. 
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Right upper—Figure 13. 


Lower right—Figure 16. 
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the roughing hob as above made. Fol- 
low the same procedure to make the 
roughing hob for the worm wheel. Use 
these rough hobs to make the finished 
hobs in like manner. 

Figure 13 is a diagram showing how 
a worm wheel can be drilled, formed, 
teeth hobbed, and cut off on a screw 
machine. 

The essential feature of all such 
equipment being to harmonize the work 
spindle speed with the cutter and use 
the above stated principles of generat- 
ing, copy reproduction and hunting 
tooth. If quantity justifies a special auto- 
matic machine for cutting teeth as an 
integral operation, it will certainly show 
economy. 

Some years ago, while considering 
ways and means for making Phono- 
Motor Gears, a Universal Generating 
Machine was built. (See Figure 14). 
This hobbed all the gears on a Phono- 
Motor. (See Figure 8). Later it was 
used for experimenting with Cross Axis 
Shave Cutters. (Note the shaving of a 
Cluster Gear in Figure 14). This is a 
basic design for a Universal Generating 
Precision Gear Machine for large or 
small gears, spurs, helicals, spiral 
worms and worm wheels. Figure 15 is a 
diagram of the design. 

A precision worm 1 and wheel 2 
through ratio gears 3 and 4 revolve 
gears 5 and 6 on which is mounted 
cutter 7. These can swing in casing 8 
through 360° with relation to bracket 
9, capable of adjustment on bed 10 and 
driven by bolt and pulley 11. In worm 
wheel 2 is a nut 12 through which can 
slide a lead sleeve 13 which also can 
revolve spindle 14 on which is placed 
gear blank 15 that is to be cut. These 
are mounted in headstock 16, capable 
of traversing on bed 10. 

Note only 6 gears and lead cam es- 
sential. 

It is a simple harmonic generating 
set-up, very flexible and easy to manu- 
facture. The desired lead precision is 
in-built into the lead sleeve and nut con- 
structed like a sliding spline, being 
parallel to the axis for cutting spurs. 
Right or left hand for cutting helicals. 
All forms of generating cutters can be 
used by it:—Flycutter, Single Hob, 
Multi Hob, Circular Generating Cutter, 
Burni-Shave, Burnishing Roll, alo Laps. 

The best set-up for cutting precision 
gears is:— 

lst—Hob as close to size as practical 
on one of these generating machines. 

2nd—Finish with a shaving cutter on 
a similar machine. Both identical lead 
cams. 

A Burni-Shave Cutter is costly but on 
this controlled generating machine, a 
simpler type of cutter for shaving can 
be used which may be termed a Gener- 
Shave Cutter. Figure 8(F\G). It uses the 
cross axis cutting principle (Figure 16). 
The cutter looks like a gear, there 
being no apparent cutting angle, rake 
backing off or clearance. The front edge, 
however, cutting like the multi edges of 
the Burni Shave Cutter. 

This is an answer to the 

(Continued 


question 
on page 65 
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Tools tor Plastics 


OOLS and machines for Plastics. 

Plastic Materials to be used with 
these machines and tools. What tools 
and machines do you need? Ask the 
tool and machine makers. What plastic 
materials do you need? Ask the labora- 
tories. And the users of these tools, ma- 
chines, and plastic materials counter 
with, what have you to offer in the line 
of tools and machines, and will your 
plastic materials meet the requirements 
of industry today? For as the plastic 
industry is growing by leaps and 
bounds, everyone concerned in the in- 
dustry is anxiously striving to promote 
and bring forth new ideas, new methods 
of producing better materials and 
molding better parts, improved ma- 
chines, and more flexible tools to make 
and finish the parts, and most impor- 
tant of all to acquaint more people with 
the possibilities that lie ahead of us in 
the use of plastic parts. Cooperation in 
all branches of industry to promote the 
use of plastics, will create a need for 
more and more types of tools and 
equipment and bigger and better ma- 
chines. Then there will be no reason to 
doubt that the plastic industry will take 
its place among the topmost industries 
of the Nation. Now let us consider these 
questions in a series of word pictures 
and try to portray what it is all about. 


Type of Plastic to Use 


A Company is going to put a new 
product on the market. They want to 
make this product attractive to the con- 
sumer. They want something that will 
be economical, easy to make, attractive 
in coloring and design and durable. 
After looking over the field of raw 
materials they decide to use plastics for 
their product. Now comes an important 
question to decide. What type of plastic 
to use? As there are many types of 
plastic materials on the market today, 
care should be used in the choice of 
the type of material best suited to make 
the parts. In selecting the plastic ma- 
terial the following questions should be 
considered. 

Is the part to be used inside, where 
it is protected to a considerable extent 
or outside where it is exposed to the 
weather, sun, dust and other abuses? 

Should the surface be hard or of a 
softer finish? 

Is it to be used as an electrical in- 
sulator needing a high dielectric 
strength? 

Must it resist high temperatures or 
low temperatures? 

Is it just an ornament for decorative 
purposes only or is it a working part? 

Should the color be brilliant or sub- 
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dued, light or dark, fast—or of no con- 
sequence? 
Will it be subjected to much moisture 
or will it be kept dry? 
Will it be subjected 
chemical contacts or not? 
Will it be used in or about oils? 
Should it be transparent, translucent, 
or opaque? 
Should it have a high impact strength? 
If parts, like toys, should be made 
from plastics would it harm the baby 
if he put it in his mouth to bite on it? 
And perhaps you could add a few 
more questions to this list that should 
be considered. However, now that we 
have considered these questions we 
will consider two types of material 
selected, one that will be molded in the 
compression form and one that will be 
molded in the injected form. The first 
will be of the thermo-setting type of 
plastic and the latter of the thermo 
plastic type. The Thermo-setting type 
of material is one that when once cured 
has no salvage value if scrapped, that 
is, it can only be molded once. The 
Thermo-plastic type of material is one 
that softens under heat and has a sal- 
vage value in that it may be used over 
again. 


to corrosive 


Design of Part—!mportant 

Now the part designer steps into the 
picture. His duties are of vast impor- 
tance to the part for it is really up to 
him whether the part can be of pleas- 
ing appearance and can be molded 
readily and without undue trouble. The 
Designer must use care that all sections 
of the part are as uniform as possible, 
for heavy and thick sections are to be 
avoided as they tend to produce shrink 
spots and chill lines in the thermo-plas- 
tic materials and a uniform curing in 
the thermo-setting materials. 

Draft must be considered and—as 
much as possible—allowed so that the 
part can be ejected from the mold 
freely. 

One of the great faults of the de- 
signer today is to design a part, for- 
merly made from metals requiring 
several operations to make, the same as 
the metal one and expect the molder to 
make it in one operation. 

The use of inserts should be studied 
with care and whenever possible as- 
sembled after the part is molded. As a 
molding press is a valuable and costly 
piece of equipment, the time lost in 
loading inserts cannot be redeemed. 
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The inserts may be inserted more prof- 
itably after the part is nearly finished 
thus cutting down the added labor of 
removing the insert in case the part is 
defective. In thermo-setting materials, 
however, this is practically impossibie 
as the materials are too hard to allow 
the inserts to be pressed into place 
without cracking. The part should be 
designed if possible to avoid the use of 
cam molds, or other mechanical acting 
molds other than the natural opening 
and closing of the press. 


Type of Press and Mold? 

Now we pass on to the mold designer. 
And again a series of questions must 
be brought before us. 

What type of press to use? Tonnage 
of the press, area of the platens, open- 
ing of press with press open, stroke, 
and possibility of both top and bottom 
knockouts? From this information the 
size of the mold may be computed and 
the number of cavities in the mold be 
selected. 

Next, what type of mold to make? 
Usually three types of molds are con- 
sidered, namely, the flash type, the 
semi-positive type, and the positive 
type. The flash type is one which comes 
together at the parting line of the part 
and allows the surplus material to es- 
cape or flash off readily. The semi- 
positive type is that whose flash or 
parting line is located below the sur- 
face of the mold in a pocket or well and 
when the mold closes the upper part 
of the mold traps the material in the 
cavity and forces it into every part of 
the mold. However, the sides of the 
well are tapered slightly to permit the 
surplus material to ooze out. Greater 
pressure is required.to flash a mold of 
this type than the flash type. The posi- 
tive type mold is one where the ma- 
terial is entirely trapped and held in 
the mold without flashing. A definite 
amount of material is required in this 
type of mold. 

The semi-positive type of mold is gen- 
erally used in compression molding 
and the flash type generally used for 
the injection type. 

The next step to consider is where 
to part the mold. 

Can holes be cored or must they be 
drilled? 

How to locate inserts if there are any? 

Where to place the knockout pins 
and push back pins? 

How to heat the mold? Molds may be 
heated with steam, electricity, or hot 
water under pressure. Steam is gen- 
erally used. 

How to fasten the mold in the press? 

(Continued on page 38) 
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Molding Processes for Resinous Plastics 


IRST of all, let us analyze this sub- 

ject. We are all familiar with the word 
“molding” (as applied to mud pies, wax 
candles, etc.) but—when we attach the 
term “Resinous Plastics," we appear to 
make it complicated. So let us define 
the word ‘plastics.’ The common use 
of this word means—capable of being 
molded or modelled. 

Now, the other word in this subject 
is “resinous” which qualifies or de- 
scribes rather broadly the type of plas- 
tic. Resin is a synthetic, organic sub- 
stance which can be formed or molded 
into almost any shape—by the applica- 
tion of heat and pressure. Now to dis- 
cuss the molding of these Resinous 
Plastics. 


Two Groups of Plastic Materials 


First, it is necessary to divide these 
plastics into two groups. The outstand- 
ing characteristic of one group requires 
chilling or cooling of the material in 
order that it will set or harden. This 
type of plastic can, by the repeated ap- 
plication of heat and the subsequent 
cooling, be remolded into different 
shapes almost an indefinite number of 
times. This type of material is called a 
"Thermo Plastic,” or in other words, a 
material which becomes plastic by the 
application of heat. Some of the materi- 
als which come under this heading are: 
Shellac, Cellulose Acetate, Ethyl Cellu- 
lose, Methyl-Methacrylate. A discussion 
of this material is covered by F. W. Mc- 
Intyre in his paper on Injection Molding 
of Cellulose Plastics in this issue. 

Now, the second type of plastic ma- 
terial is the one which becomes soft 
under the application of heat and pres- 
sure, and under the continued applica- 
tion of this same heat and pressure, 
becomes hard and set. This setting, or 
hardening, is accomplished by a chem- 
ical reaction of the resin which renders 
the part incapable of remolding. This 
type of plastic is called ‘Thermo Set- 
ting.”” You will recall the first type was 
called “Thermo Plastic.’ The best-known 
and most widely used materials in this 
second group are: Pheno-Formaldehyde, 
Pheno-Furforal, Urea-Formaldehyde. 

Most of the widely-used plastics come 
under one of these two groups, and 
the molding technique is entirely dif- 
ferent. It has been my assignment to 
discuss the molding of this last type of 
plastics—the ‘Thermo Setting” Resi- 
nous type. 

Our modern plastic industry is com- 
paratively young. It only dates back to 
the year 1907 when Doctor Baekeland 
discovered a synthetic resinoid. It was 
two years later, in 1909, when the first 
“Thermo Setting’’ Phenolic Molding 
Material was introduced to the market. 
The first type of plastics was of the 
wood filler variety and, because of its 
high electrical insulating qualities, it 
was first introduced into the electrical 
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market. After the acceptance of this 
new resinous material, it was necessary 
to find a way of molding it. So the 
material found its way into the shops 
of the rubber industry—particularly the 
hard rubber industry where existing 
molds were in operation. In these earlier 
days, the time for polymerization (or 
“cure,” as it is more commonly termed) 
required ten, twenty and thirty minutes. 
Today—from fifteen seconds to about 
five minutes is required — depending 
somewhat upon the size and the design 
of the piece, and also the type of ma- 
terial used. 


Plastic “Mass Production” 

Today the molding of plastic ma- 
terials compares favorably with the 
more highly organized methods of mass 
production in our present-day industries. 
This advancement, of course, is due 
entirely to the combined efforts of the 
material manufacturers and Tool Engi- 
neers who have worked.together in the 
interests of this development. In the 
early days, knowledge of what actually 
happened on the inside of a mold while 
the parts were curing was very limited. 
It was known that a chemical reaction 
occurred—but the result of this chemi- 
cal reaction was not important, as long 
as the part eventually cured or set. 
Today, with the extensive use of plas- 
tics, very definite and exacting require- 
ments are encountered. For instance, in 
the molding of photographic camera 
parts, a very definite requisite is that 
the molded part must not fog the highly 
sensitized film. Of course, this is a raw 
material requirement—and care must be 
taken in the molding procedure to see 
that the proper process is followed. 


Different Fillers 

Before we go into the molding proce- 
dure, let us consider the different types 
of fillers, which are used in resinous 
plastics. The most commonly used, and 
incidentally the cheapest, is the wood 
flour type. This material is satisfactory 
for the average application, where tem- 
peratures will not exceed 280° Fahren- 
heit and where acids and alkalis are 
not encountered—also where excep- 
tional strength is not required. Next, we 
have the resinous plastic which has a 
filler with a high percentage of asbestos. 
This is for applications with a higher 
heat requirement—but not to exceed 
450° Fahrenheit. Then we have the mica 
fillers for higher dielectric strength; the 
cotton flocks, paper fillers, for use in 
considerably higher impact strength re- 
quirement. Then we have the fabric 
base filler. Some of the fabric base 
fillers have an impact strength compar- 
able to cast iron. The last one we will 
refer to at this time is a material with 
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a very high resin content. This material 
is recommended for resistance to mois- 
ture and alkalis. 

You will note that all of these differ- 
ent types of material vary in their 
physical characteristics and likewise 
they vary somewhat in their molding 
procedure. 


Compression Molding 

Now let's go back to the early days 
in a hard rubber plant and mold some 
parts from the wood filler material. The 
equipment comprised small hydraulic 
presses and the molds were hand-oper- 
ated. In other words, the open mold was 
filled with an accurately weighed 
charge—then the force or punch was 
placed in position and the assembly 
placed in a press. The pressure was ap- 
plied and, after a cure of ten to thirty 
minutes, the mold was removed from 
the press and opened on a bench. Heat 
was obtained from the heated platens 
which were fastened to the press. Orig- 
inally, these molds were single-cavity 
molds but later they were expanded 
into multiple-cavity molds but still had 
to be operated by hand. Then later, as 
the industry grew, and by the co-opera- 
tion and help of machine builders, semi- 
automatic presses were designed and 
built. With this new semi-automatic 
press, molds did not have to be handled. 
Consequently, they could be larger and 
today a mold of 100 or even 200 cavi- 
ties is not uncommon. With these large 
cavity molds, the problem of accu- 
rately weighing the material was solved 
by the use of pharmacal pilling ma- 
chines. Later, these pilling machines 
were redesigned to meet our present- 
day demands. 

This hand-press type of molding is 
still being used where intricately shaped 
parts require the use of molds which 
are made up of loose or assembled 
pieces, and where these loose pieces 
are ejected with the molded part. These 
loose pieces are then separated from 
the casting and reassembled back in 
the mold and ready for the next cycle. 
This type of molding, of course, is costly 
and does not lend itself to high produc- 
tion requirements. 

With the use of these pilling or pre- 
forming machines, the molding and 
handling of most of the resinous materi- 
als has been simplified considerably. 
It reduces the bulk factor of the ma- 
terial from 2¥2 to 1% to 1. It facilitates 
ease of handling so that large multiple 
cavity molds can be loaded quickly and 
accurately. The fact that the bulk factor 
of a raw material can be reduced also 
helps in mold construction, as a smaller 
loading space is required to handle the 
volume of material. Preforms or pills 
also allow for a more uniform pre-heat- 
ing of the molding compound, before 
it is placed into the mold. 
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Injection Molding of Cellulose Plastics 


HE subject for discussion, ‘Injection 

Molding of Cellulose Plastics,” covers 
an entire plastic molding process that 
is yet new and it will be best first of all 
to review the progress made up to date 
in this field by the producers of the 
plastic material, the builders of injec- 
tion molding machines, and the mold 
makers. 

Approximately five years ago the in- 
jection molding process began to re- 
ceive consideration in this country from 
makers of plastic novelties for chain 
store consumption. Before that time 
small installations had been made in 
this country but the novelty manufac- 
turers were the first large scale users 
of plastics to become interested. It 
offered them a means for producing 
their articles cheaper than was possible 
with cellulose nitrate, popularly known 
as celluloid, which they had been 
using. 

One reason for cheaper production, 
was the higher speed of injection mold- 
ing as compared with the fabrication 
required with nitrate. This nitrate was 
available only in sheets and rods and 
had to be machined and formed. Al- 
though it was high priced, the scrap or 
trimmings were of little value and had 
to be kept carefully to a minimum. 

The cellulose acetate used in injection 
molding was available in granular form, 
allowing it to be used in hopper fed 
automatic molding machines. Because 
the scrap, such as sprues and runners, 
could be reduced to granular form, and 
used again, the waste to be considered 
was negligible as compared with ni- 
trate. The cost per pound of acetate 
was, even then, much lower than nitrate, 
adding another inducement for the 
changeover. 

Of great importance was the low in- 
flammability of acetate. The highly in- 
flammable nature of nitrate plastic made 
it dangerous to expose articles made of 
it to high heat, as you may recall in 
instances when combs have ignited in 
ladies’ hair and men’s collars have sud- 
denly gone up in smoke, when a lighted 
match came too close. Freedom from 
lawsuits caused by these accidents was 
the last argument needed by the nov- 
elty manufacturers to tackle this new 
process and start tooling for it. 

In the meanwhile custom molders, 
doing job molding with materials such 
as Bakelite, started receiving inquiries 
from their customers for articles made 
of injection molded material. The proc- 
ess spread more and more until the 
general public was beginning to use 
the word ‘Plastics, because of the 
large production of popular low priced 
articles by injection molding. Today 
many major industries including Auto- 
mobile, Radio and Refrigerator manufac- 
turers use injection molded parts for 
both decorative and utility purposes on 
their products. Some mold these parts 
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on their own machines while others use 
the facilities of the large custom mold- 
ing plants now in existence and doing 
injection molding only. 

Cellulose Acetate 

Cellulose acetate was the first ma- 
terial to be used in quantity in injection 
molding. It was produced from the 
same raw materials as the synthetic 
yarns, such as rayon, so widely used 
today and consequently had the spon- 
sorship of large and progressive com- 
panies. However, it was a source of 
concern for some time to the molders, 
because its lack of uniformity coupled 
with their lack of experience in handling 
it, made slow going for them and caused 
discouragement in many quarters. Vari- 
ations in granular size, different amounts 
of shrinkage from one lot of material to 
the next, even widely different results 
when using two different colors of the 
same formula, one after the other, in 
the same mold, all added to the general 
confusion. However, the problem lay 
with the chemists who developed the 
material and they gradually tightened 
up the wide tolerances originally left 
until it is now rare to hear any of these 
old complaints about acetate. 

As the applications of injection molded 
parts increased, demand arose for ma- 
terials having physical characteristics 
different from acetate. The chemists had 
to work with synthetic compounds al- 
ready used in other forms and with 
new compounds not yet out of the 
laboratory stage. 

They worked first with the polystyrene 
compound which was already available 
in fabricated forms and which was used 
for electrical parts because it was a 
good dielectric, a property not true of 
acetate. This material had been injection 
molded abroad for some time but was 
very difficult to handle because of the 
high operating temperatures required 
and the tendency it had to change from 
a solid to a very liquid form with only 
a small in-between range of medium 
viscosity necessary for economical in- 
jection molding. The high temperature, 
which was much more than necessary 
for acetate, was not objectionable in it 
self but the fact that a molded poly- 
styrene part would begin to lose shape 
at the same temperature as acetate 
made this high heat impractical. If the 
molded polystyrene had become un- 
stable only at a proportionately higher 
heat, the molding temperature would 
not have been considered as the mold- 
ers would then have had available the 
characteristic of stability of molded 
parts at higher temperatures, which they 
were seeking. 

Constant experimenting was carried 
on with polystyrene and it was soon 
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being used for articles such as fuse 
bodies, cores for resistor coils and 
switch blocks. Although available in 
all colors, polystyrene in its natural 
state was clear and transparent. Be- 
cause of its extremely low moisture ab- 
sorption, because it imparted no taste 
or odor to any liquid in contact with it, 
and because it was resistant to many 
acids, it was possible to injection mold 
successfully, containers, bottle caps, 
fountain pen barrels, and parts inside 
refrigerators, to name a few items. This 
could not be done with acetate because 
of its lack of the above properties. More 
than that, where parts made of glass 
caused serious failure from breakage, 
polystyrene, where it could be substi- 
tuted, was used to stop this trouble en- 
tirely. Along with the other injection 
molding materials, it had a tensile 
strength of about 7,000 pounds per 
square inch, good durability and elas- 
ticity, and as the molded parts re- 
quired no careful handling to prevent 
breakage, it became classified as “un- 
breakable glass,’ although having no 
chemical connection with real glass. 
Another Material 

Another material to be developed was 
the acrylic compound, which was also 
available in fabricated forms but had 
just begun to be considered for injec- 
tion molding. This compound was clear, 
and highly transparent in its natural 
state to the extent that it was optically 
better than all but the best crown 
glasses. Unlike polystyrene, which it 
resembled so closely in its physical 
characteristics except for this superior 
optical quality, it began to be used by 
the molders mainly in its clear state, 
although it was also available in all 
colors. This continued as the possibili- 
ties became more recognized and soon 
there was a large demand for reflectors, 
lenses, good quality hair brush handles 
and many other articles made from this 
remarkably clear material. In one case 
it would maintain the clarity of glass 
while reducing the cost of manufacture 
and in the other it would add to the 
appearance in a manner never before 
possible. 

This acrylic material, along with poly- 
styrene and acetate, required constant 
experimenting and improvement so as 
to be practical for the injection molding 
field and was the last of the three to 
reach this state. It required careful con- 
trol while being molded in its clear 
form so as to be free from internal 
strains and visible defects in parts 
which must be optically correct or free 
from blemishes to be of value. How- 
ever, the extra attention was repaid by 
producing articles never before obtain- 
able for the same cost. 

Other materials have been produced 
to compete with those already men- 
tioned. They have some of the proper- 
ties of all the other compounds and in 
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some cases have characteristics percu- 
liarly their own. They are the results 
of different approaches to the same ob- 
jectives and in some cases have proved 
themselves quite worthy of considera- 
tion. Two of the best are acetal buty- 
rate and vinylacetate, the latter being 
widely used in another form as the 
transparent binder in safety glass. 

All of these materials are in their 
present state of perfection and have 
become lower and lower in price be- 
cause of constant effort by the chemists 
and the manufacturers of the plastic 
compounds, but as the scope of injec- 
tion molding widens, the work yet 
necessary for them becomes more ap- 
parent. There are some shortcomings 
at present, and these will be discussed 
briefly later. 


Injection Molding Machines 

The initial development of injection 
molding machines was rapid because 
it involved only the adaptation of 
presses already in use for other proces- 
ses, particularly die-casting. The pro- 
duction demand from these machines 
was low and the molded articles were 
simple enough so that molders had few 
demands for improvements. As the 
number of machines increased and 
more was being expected of them, 
their weaknesses became serious and 
the first actual changes were made to 
suit the new demands. One of these 
was to lift the machines out of the class 
of light weight presses, well suited for 
their original purposes and, using the 
same principle, make them strong 
enough to give trouble-free service in 
continuous operation while exerting on 
the molds locking pressures far in ex- 
cess of any requirements for the same 
size molds in other processes. Freedom 
from flash was absolutely necessary for 
economical molding and the gradual 
increase in size of injection molds and 
the high pressures necessary on the 
plastic materials, sometimes reaching 
30,000 pounds per square inch, made 
the heavier machines necessary. 

Another important development was 
the so-called heart of the injection ma- 
chines, the heating chamber, in which 
ihe molding material was heated tc the 
point where it was plastic enough to 
flow under pressure into the molds. 
This chamber held several charges of 
material which moved from the cold to 
the hot end as the injection plunger 
made each stroke and added a new 
charge. It was necessary to heat this 
material so that it was at just the proper 
temperature when it left the hot end 
and was forced into the mold. The 
time required to reach this temperature 
necessarily had to be varied to suit the 
time cycle of each individual mold. 
Most molds required this temperature 
to be within five degrees of an estab- 
lished ‘setting’ at all times for success- 
ful operation. It can be seen therefore, 
that a problem in temperature control 
had to be solved in order to make a 
heating chamber universal enough to 
suit any condition which may come up. 

Because the material was quiie vis- 
cous at molding temperature but would 
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flash, burn, and lose its strength if 
overheated even a few degrees, high 
pressure was necessary to force it into 
the mold impressions fast enough to 
insure complete filling and freedom 
from shrinkage before it chilled. The 
chamber had to withstand this pressure 
without bursting, necessitating a very 
heavy wall thickness. The poor heat 
conductivity of the material made it 
necessary to pass it through the cham- 
ber in a thin section in order that it 
could be thoroughly heated in the 
proper time without requiring a cham- 
ber of excessive strength. Much ma- 
chining and polishing was necessary 
to achieve this thin section while even 
the slightest pocket, where material 
might lodge, had to be eliminated to 
prevent burning. The problems raised 
by these conditions have been ap- 
proached from different angles and have 
been partially solved. The heating 
chamber is subject to more improve- 
ments however, which will be discussed 
later. 

The process required automatic con- 
trol of the molding cycle, and timing 
units suitable for other purposes, had 
to be improved to operate successfully 
under the conditions demanded of them. 
As more and more machines were put 
into operation new weaknesses were 
exposed but were taken care of more 
or less readily, depending on the indi- 
vidual manufacturer. 

With approximately 600 machines in 
operation in this country today, the 
building of injection molding machines 
has settled down to a steady program. 
The developments, except for the heat- 
ing chamber, were readily completed 
as they involved changes in design to 
take care of recognized conditions and 
required little experimenting. 


Molds for the Injection Process 

The making of molds for the injec- 
tion process in the beginning followed 
the same general procedure as ihe 
machines, in that they were adapted 
for this work from other molding pro- 
cesses already being used. Following 
regular foundry practice, they were 
built with sprues, runners and gates. 
In many cases impression blocks from 
a compression or a forming mold were 
merely pressed into light holding 
blocks, gates and runners were cut, a 
sprue forming bushing made up to con- 
nect with the heating chamber nozzle 
and the mold was put into production. 

It was soon found that more substan 
tial construction was needed. When 
molds were made too thin, they would 
simply bend enough in the center 
where the plastic material entered, to 
cause constant flashing. It was not 
economical to remove this flash from 
the molded article so the thickness of 
the molds had to be increased to stop 
this condition. Of course on a light ma- 
chine even a heavy mold would flash 
but since it was also found that a 
light mold would give trouble on a 
machine with higher locking pressure, 
all thought of keeping mold costs down 
by saving on steel had to be aban- 
doned. It was also found that because 
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of flashing, the soft steel around the 
impressions would become indented 
from the high pressure of the incoming 
plastic material. As mentioned before 
only a few degrees of heat higher than 
required would make any material 
flash on the heaviest machine, a condi- 
tion which would occur particularly 
when starting a machine in operation 
before the heat was properly reaulated. 
To prevent damage to the mold it be- 
came standard practice to harden ail 
impression blocks on production molds. 

Many articles were found to be more 
easily molded if they were gated so 
that they were connected directly with 
the sprue. Means had to be devised 
to allow more than one impression of 
this kind in a mold especially when 
small parts were involved. The first 
made use of a so-called multiple nozzle 
on the front of the heating chamber so 
that the flow of plastic material could 
be diverted in as many different pass- 
ages as there were impressions. These 
passages connected with the sprues 
to the various impressions which 
amounted to several individual molds 
in the same holder. As many as twelve 
pieces in a mold were run successfully 
this way, although close control of the 
heat in the multiple nozzle was neces- 
sary. 

Another method allowed the use 
of the standard single nozzle heating 
chamber, the diversion of plastic mate- 
rial being accomplished in the mold, 
which was made in three sections. A 
main sprue and runners formed in one 
part of the mold fed the individual 
sprues to each impression in the center 
section. In order that the molded part 
could be pulled out by the ejecior half 
of the mold, shearing knives operated 
by the opening motion, cut the small 
sprues from the runners. 


Molding Internal Threads 

The molding of parts with internal 
threads was accomplished first by using 
cores which were ejected with the 
molded parts, unscrewed by hand and 
replaced in the mold by the operator. 
Two or three sets of cores had to be 
on hand in order to make fast produc- 
tion possible. 

Later, an automatic device was per- 
fected, whereby these cores were built 
into the mold and rotated by an elec- 
tric motor connected to them with a 
chain. The motor was controlled by the 
same timing devices used to operate 
the machine. This allowed the parts to 
be made at the same high production 
possible for them without threads and 
did not require the operator to place 
his hands between the open moids. 

One of the features of injection mold- 
ing was the high surface gloss on parts 
as soon as they came from the mold. 
This finish was due in part to the mate- 
rial itself and partly to the polish on 
the impression surface. The material 
has a natural tendency to form a glossy 
skin in the mold and a highly polished 
surface improved this gloss. However, 
the polished steel would become dull 
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Punches and Dies for Small Products 


| atte om and die operations are par- 
ticularly suited to the manufacture 
of small parts due to physical size of 
part, operating economy, flexibility of 
operations, short manufacturing inter- 
val, and the comparative ease with 
which the required degree of accuracy 
can be maintained. 

It is difficult. to define the word 
“small” in connection with punches and 
dies. A part classed as small in one 
plant might .-be considered large in 
another. For the present purpose we 
will consider parts used in typewriters, 
cash registers, adding and accounting 
machines, electric switches and relays 
and similar mechanisms to fall in this 
classification. The majority of parts in 
these mechanisms are made from light 
gages of stock; a factor which is of 
considerable importance when consid- 
ering operations with punches and dies. 


Planning Essential to Economy 

The manufacturing economy which it 
is possible to achieve with punches and 
dies is well known, but deserving of 
mention at this time. Economy is too 
often taken for granted as occurring 
automatically with punch and die use. 
As a result we sometimes fail to achieve 
it. 

Careful planning is necessary to ac- 
complish correct results. The two most 
important factors which must be con- 
sidered are, design of part and total 
quantity of parts to be produced. 

The original design of the part may 
not be suitable for punch press pro- 
duction. Improper part design may 
cause unnecessary die expense either 
in building, or in maintenance. It may 
result in unnecessary secondary opera- 
tions. Tolerances specified may be 
closer than the use of the part requires 
and may greatly reduce operating effi- 
ciency. Material specified may be diffi- 
cult to work and hard on dies and may 
not be required by part usage. It is 
essential that the function of the part 
be thoroughly understood before order- 
ing tools or establishing manufacturing 
methods. 

Quantity is an important factor in se- 
lecting tools. There are usually several 
methods of producing the same part 
using punches and dies. We should se- 
lect the method which will result in the 
lowest ultimate part cost. Ultimate cost 
is the cost of producing a given quan- 
tity of pieces plus the cost of the neces- 
sary tool or tools. It is essential to know 
the total quantity of parts which is ex- 
pected to be produced in order to use 
ultimate cost correctly. Proper use of 
ultimate cost will prevent under-tooling 
or over-tooling. Either condition can 
prevent economy in part cost. 


By W. T. FORDE 


MANUFACTURING SUPERVISOR, 
INTERNATIONAL BUSINESS MACHINES CORP. 
ENDICOTT, NEW YORK 





The time to consider both factors 
(part design and quantity) is when plan- 
ning for production. It is impossible to 
correct tooling or manufacturing pro- 
cedure after production has actually 
started, without wasting money, due to 
cost of revising tools and methods. 

Flexibility 

The flexibility of punches and dies 
is apparent in the variety of operations 
which can be performed. It is also ap- 
parent in the wide variety of materials 
which can be worked. In this respect 
punches and dies have far greater flex- 
ibility than other low cost production 
methods such as die casting and mould- 
—_ Accuracy 

Punches and dies are noted for the 
uniform quality of their product. This 
is a direct result of the working prin- 
ciple involved. The material to be 
worked is cut, formed, drawn, or 
coined in a single stroke, using suffi- 
cient pressure to shear it or work it 
plastically. 

This principle permits the use of 
tools in which the relation between the 
working members may be fixed for 
their entire life. A single movement, 
or at the most, a few movements are 
all that is required to bring the work- 
ing members. into use. These move- 
ments are readily guided and con- 
trolled. 

The same principle permits working 
edges and areas of tools to be equal to 
the contours or areas being worked. 
The advantage of this principle is 
readily apparent in comparing the work 
required to produce a given outline by 
punch and die methods with any other 
method. The punch and die displaces 
the material in a single stroke. Other 
methods are based on passing the work 
by a tool or vice versa, while the excess 
stock is removed piecemeal. This fea- 
ture contributes largely to the high 
quality life of the tools. The duration of 
contact between the cutting edges of 
the tool and material is low and the 
length of working edge equals the con- 
tour being worked. Short duration of 
contact, and large amount of working 
edge result in very low tool wear and 
long tool life, measured in terms of 
pieces produced. 

The principle of working metal by 
pressure also permits a higher concen- 
tration of tools in the same physical 
area than any other process. This is 
effective in cutting down the number 
of operations required to produce any 
given part. 
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All of these factors; fixed relation of 
working members, simple tool move- 
ments, low duration of contact and re- 
sulting high tool life, and heavy con- 
centration of tools, all contribute to the 
uniform quality of work produced. 

Limitation of Punches and Dies 

The principal limitation to the use of 
punches and dies is quantity due to 
cost of tooling. Rapid strides have been 
made in the last few years in reducing 
the manufacturing quantity at which 
punch and die operations become eco- 
nomical. This has been achieved partly 
by refinement in the design of parts 
due to a better knowledge of punch 
and die operations on the part of the 
product engineer, but to larger extent 
by a radical change in punch and die 
construction to meet low quantity 
manufacturing. It has also been brought 
about partially by a change in the 
manufacturing methods used to build 
dies. I refer principally to the use of 
standard members in punch and die 
construction, which have been proc- 
essed in quantities, such as stripper 


plates, stock guides, trigger stops, and 
die blocks. 


Types of Punches and Dies Used in 
Producing Small Parts 

The whole range of punch and die 
operations are used in producing small 
parts. Many small parts are processed 
from raw material to finished piece by 
punches and dies. 

The use of punches and dies to finish 
working surfaces is probably one of the 
most effective means of using these 
tools. I refer to the use of dies for shav- 
ing operation. The operating speed and 
uniform quality obtained are particu- 
larly striking in comparison with com- 
petitive means. 

Both high and low production dies 
are effective in producing small parts. 
Small size is a distinct advantage when 
combining several operations on a high 
production die. It is equally advan- 
tageous in constructing and using low 
production dies. 


Low Production Dies 


The low production dies used at the 
Endicott plant of the IBM Corporation 
are made in two basic types. The first 
type consists of a loose punch and die, 
commonly referred to as a Continental 
or “put and take” die. The second type 
consists of a punch and die made to 
fit a standard die set. The Continental 
or “put and take” die is generally famil- 
jar to all companies who have to 
handle press work in small lot quanti- 
ties. In operation it is necessary to 
= this type of die between flattening 

ies. 
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The construction used at Endicott fol- 
lows general construction practice in 
use in josi planis.: The punch guide 
plate and stock guides are riveted to 
the die. The punch guide plate takes 
the place of the stripper. Tool steel is 
used for the punch and die members 
instead of cold rolled steel as this ma- 
terial proved unsatisfactory. The die 
thickness ranges from 3% to %”. 

The effectiveness of this type of die 
can be lost entirely by using it for a 
high quality job. Building continental 
dies to quality limits rapidly increases 
tool cost. Where quality is a factor, it 
usually is best to obtain it by second- 
ary operations and by other means, 
than punches and dies. This method is 
usually cheaper than adding to the ex- 
pense of producing and maintaining 
the low production die to quality limits. 

The principal advantage of this type 
of die construction is its extremely low 
cost, which makes it possible to apply 
punch and die economy to very small 
manufacturing quantities that otherwise 
could not be handled by this method. 
At Endicott it has been used for blank- 
ing, piercing and forming operations. 
Low production dies also have decided 
value in experimental work and in re- 
ducing the manufacturing time on rush 
orders. 

The limitations of this type of die are 
as follows: 


1. Slow operation. 
2. Low economic life. 
3. Limited range of operations. 


Slow operation is due directly to 
simple construction and the use of 
loose punch and die members. Due to 
these limitations, we always build the 
Continental die as a single station, 
never as a progressive die. 

Low economic life is due directly to 
its slow operation, resulting in high 
operating cost. We find that this type 
of die, as applied to our requirements, 
has an average economic limit of about 
5,000 pieces. In this connection we 
should like to point out that establish- 
ing a proper economic limit is of con- 
siderable importance. Many of the Con- 
tinental dies have a working life far 
in excess of 5,000 pieces. It should be 
borne in mind, however, that when a 
punch press is being used with this 
type of die, it is producing only on an 
average of 1/6 of its capacity with a 
permanent tool. An unnecessary use or 
an attempt to extend the use of these 
dies to higher production quantities 
will have a serious effect on the effi- 
ciency of a punch press department. 
Extension of use will also result in a 
higher ultimate parts cost. No fixed 
figure can be given for the economic 
limit to be used by all manufacturing 
companies, or for that matter, for all 
parts run by the same company. This 
economic limit will vary with the size 
and type of part and the conditions 
under which orders are run. It will 
also vary by type of operation. 

Limited range of operations is due to 
simple construction and lack of posi- 
tive control over punch and die align- 
ment. This eliminates its use for shav- 
ing operations and restricts it to single 
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station construction as previously 
stated. 

The second type of low production 
die in use at Endicott is made to fit a 
standard holder or die set. The opera- 
tion of the die is exactly like high pro- 
duction dies due to the use of the die 
set. The advantages of this die are low 
construction cost and high operating 
efficiency. The cost range lies between 
that of the loose punch and die and the 
high production die. 

It is used for blanking, piercing and 
forming operations and is made both as 
single station and progressive dies. It 
is made in light sections (die blocks 
Y2” thick). 

The limitations of this construction 


are: 

1. Short life (measured in number of 
pieces). 

2. Limited range of operations. 

Short life is due to light section. Lim- 
ited range of operations is due to the 
use of common holders which limit the 
size and shape of work handled. It is 
also impractical to use this type of con- 
struction for shaving dies due to lack 
of positive control over punch and die 
alignment. To make the operation of 
this type of die effective, it should be 
made in several standard sizes which 
are selected to meet the needs of a 
particular plant. Our experience with 
this type of die extends over a period 
of three years, and has been satisfac- 
tory enough so that at the present time 
we are planning to extend its use. 
The Use of Standard Tools for Low 


tity Production 

The use of standard tools, such as V 
type forming dies, adjustable piercing 
and notching dies, should receive seri- 
ous consideration for small lot quanti 
ties. Nearly every shop producing parts 
by punch and die methods finds it ad- 
vantageous to have tools of this type 
available. The cost of tooling, when 
using standard dies is- very slight. 
Usually the only expense involved 
covers simple locating devices, such 
as pins, nests, or templates. The use 
of these tools often involves a higher 
set-up cost than some of the low pro- 
duction or temporary dies. After set-up 
is completed their operating efficiency 
compares favorably with any of the 
low production tools and in many cases 
is high enough to compare well with 
high production tools. 

High Production Dies 


In considering the application of 
high production dies we may classify 
them as follows: 

1. Dies for primary operations 

(a) single operation 
(b) Compound dies 
(c) progressive dies 
2. Dies for secondary operations 
(a) Single station 
(b) Compound 
(c) Index dies 
Single Operation Dies—Primary 
Operations 

In performing primary operations, 
single operation dies should be re- 
stricted to simple blanks or to pieces 
where part design (size and complex- 
ity) eliminates the possibility of more 
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than the blanking operation being done 
from the strip. Its use under any other 
circumstance results in unnecessary 
handling and operating expense and is 
not economical. The single operation 
die has a relatively small field of use. 


Compound Dies — Primary Operations 
Compound dies for primary operations 
have their greatest use on very thin 
materials or on parts where a high de- 
gree of accuracy is required between 
openings and the contour of the blank. 
The advantage of compound consiruc- 
tion lies in having all work done in a 
single position with the material held 
under pressure. This eliminates the use 
of pilots; a feature which is desirable in 
processing thin material or where very 
close accuracy between contour and 
opening is essential. 

Compound construction is also ad- 
vantageous where the outside contour 
of the blank must be held to a very 
close size, but where surface finish is 
not important. This is sometimes neces- 
sary due to using the contour for loca- 
tion on subsequent operations. Eject- 
ing the blank by a spring or positive 
knockout makes die draft unnecessary, 
insuring constant size of blank through- 
out the life of the die. 

Compound construction is of advant- 
age occasionally when the size of the 
part (area) taxes or approaches the 
physical size of press. Under such a 
condition this construction enables two 
operations to be performed in a die 
whose surface area is the same size as 
the part. 

The limitations of compound con- 
struction are slow operation and high 
tool cost. Slow operation is due to the 
delivery of the blank back through the 
stock and the necessity of waiting for 
the upper member to rise before com- 
plete ejection of the blank is possible. 
This reduces the speed with which the 
material can be fed. Compound die 
construction involves more die parts or 
details than a progressive die and 
therefore, costs more to build. It is also 
more expensive to maintain in opera- 
tion. Design of compound dies should 
be based on having the Blank die mem- 
ber on the upper shoe to permit use 
of positive knockout in press ram and 
insure easy disposal of pierced slugs. 
The only exception to this should oc- 
cur in dies where drawing is one of 
the operations performed and when the 
dies are double acting. 

Viewing the entire field of primary 
operations the number of parts which 
require the use of compound dies is 
relatively few and its field of use small. 

Progressive Die 

The progressive type of die is the 
most flexible and economical type for 
primary operations. Flexibility is clear- 
ly indicated by the number and variety 
of operations which can be performed 
in one handling of the material. We 
have progressive dies in operation at 
Endicott which handle the following 
combinations of operations: 

1. Pierce, swage, trim, form and blank 
out. 

2. Pierce, first and second form, — 
blank out. 











3. Pierce, first and second shave, — 
blank out. 

Physical size of part is an important 
factor in determining the application of 
progressive dies. Small part area makes 
it possible to perform a larger number 
of operations without requiring very 
large punches and dies or large press 
equipment. 

The principal limitations imposed 
upon the use of progressive dies are 
those imposed by the design of the 
part itself. Parts made from thin materi- 
als, particularly materials under .020 in 
thickness, may offer a difficult or an 
impossible limitation on the use of a 
progressive die. This is due to the diffi- 
culty of controlling thin material ac- 
curately with pilots. Part design may 
also offer complications for the follow- 
ing reasons: 

1. Complex forming or 
heavy gage stock. 

2. Shaving operations involving most 
or all of the outside contour. 

3. Swaging operations usually must 
be restricted to small areas. 

I would like to emphasize the import- 
ance of quantity as a factor in selecting 
type of die to use. 

It is the principal factor in deciding 
whether or not to use progressive dies. 
It increases in importance as the num- 
ber of operations increase. 

The necessity for handling blanks as 
individual pieces through a secondary 
operation rapidly builds up part cost. 
The operating speed of the average 
secondary die is seldom greater than 
one-half that of a progressive die which 
will handle all the operations involved. 
A careful cost analysis based on ulti- 
mate parts cost will frequently indicate 
the use of the progressive die at quanti- 
ties much lower than might normally 
be anticipated. We are now building 
progressive dies with die blocks 2” 
thick in order to take advantage of their 
efficiency at lower total parts quantities. 
The word, total, is used here to indicate 
total production anticipated at the time 
tooling is being planned. 


forming 


Design Problems in Progressive Dies 


The major design problem in build- 
ing a progressive die is to provide 
means for adequately controlling the 
material in its passage through the die. 
From a designing standpoint this offers 
two basic problems: 

1. To provide an adequate number of 
pilots properly spaced. 

2. To provide a means for overcom- 
ing or compensating for dimensional 
changes due to hardening of the die 
block, or to compensate for growth of 
material. 

The use of pilots requires very care- 
ful study. The size of the pilots selected 
should depend more on the total weight 
of the strip which is to be handled than 
on the thickness of the strip. All too 
frequently pilots selected on the basis 
of strip thickness prove completely in- 
adequate. When the use of large size 
pilots tends to complicate die construc- 
tion or to cause unnecessary waste of 
stock, a smaller size pilot may be sub- 
stituted provided it is supported by 
bushings in the stripper. 


The position of the pilot holes should 
be such as to give adequate control of 
the material. If holes of the proper size 
and location exist in the blank itself, 
these of course should be used. If, how- 
ever, these holes are too small or are 
located too close together, or in such a 
position as to permit considerable shift 
of the blank, the designer should re- 
sort to placing the pilots in the scrap. 

The number of pilot positions in a 
complex die involving three or more 
stations is often difficult to determine at 
time of design. For this reason it is good 
practice in design to provide clearance 
in the die block for pilots in every die 
station. It is never necessary to use all 
of these pilot positions, but the cost of 
providing for their possible use is very 
slight. The best position for the pilots 
can then be determined by an actual 
tryout of the die. 


When very accurate control of the 
stock is essential, such as in shaving 
operations, it is advisable to use the 
spring type of stripper. This can readily 
be accomplished by providing stock 
guides mounted rigidly on the die 
which extend a slight distance over the 
edge of the stock. The spring stripper 
then has free access to the larger portion 
of the stock. In addition to leveling off 
the material, it also assists the pilots in 
providing rigid support for the strip. 
The pilots must of course enter and 
position the strip before the stripper 
touches it. The use of this type of 
stripper also makes it easier to clean 
the die; a feature of particular advan- 
tage where shaving operations are in- 
volved. This construction is also of 
value where forming operations are 
carried out, and in cases where more 
than one form is involved, frequently 
becomes essential. In some cases it is 
advisable to have a solid stripper over 
some sections of the die and a spring 
stripper over others. 


Means for overcoming or compensat- 
ing for dimensional changes due to 
hardening of the die block can be ac- 
complished as follows. The number of 
stations required should be the subject 
of careful study and kept to the lowest 
possible minimum, without sacrificing 
good die design or tending to increase 
the cost of maintenance. Where a large 
number of stations cannot be avoided, 
and the part area involved is large, it 
is advisable to use two or more sepa- 
rate die blocks. Each one of these 
blocks may represent a single die sta- 
tion or several stations. When each of 
the die stations occupy an area as great 
as 3 x 4 it is usually advisable to make 
each station a separate section or block. 
A slight amount of clearance should be 
provided between each block. This 
feature makes it possible to compensate 
both for changes due to heat treatment 
and for stretch in the punched material 
during the process of actual operations. 

Swaging operations in combination 
with piercing and blanking, add to the 
problem of supporting both the material 
and the cutting punches. The problem 
is solved partly by piloting and partly 
by trimming and timing. Openings are 
pierced each side the section to be 
swaged to permit free flow of material 
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and often trimmed afterwards to size. 
The trimming operation is used where 
the contour must be held to close lim- 
its as it is impractical to confine the 
material during swaging. Confining ma- 
terial would add to the power required, 
complicate the problem of feeding, and 
make die construction complex. Swag- 
ing operations in progressive dies are 
limited to relatively small areas. 

Among other problems encountered 
in the design of progressive dies are 
the following: 

1. When to use bushings, sections 
and inserts in cutting stations. 

2. The maintenance of forming and 
swaging sections. 

3. Disposal of chips in shaving dies. 

Bushings should be used in the cut- 
ting sections of a die when it is neces- 
sary to maintain the size, straightness 
and location of the opening in the part 
to close tolerances. The increase in die 
opening due to sharpening can then be 
compensated for simply by replacing 
a bushing. In the same way hole size 
and straightness can be controlled dur- 
ing the life of the die. 

Bushings can be used to overcome 
the effect of heat treatment on hole lo- 
cation by permitting the use of soft sec- 
tions with hardened bushings. When 
it is necessary to use hard sections, 
bushings will often make it possible to 
compensate for the effect of heat treat- 
ment by making the die opening large 
enough to grind. 

Sections and inserts should be used 
for the following reasons: to reduce die 
cost, improve die construction, elimi- 
nate hardening problems or make it 
possible to grind the die opening. The 
use of sections and inserts should al- 
ways receive careful consideration, and 
their use avoided, unless they accomp- 
lish one of the purposes noted above. 

In designing progressive dies with 
forming on swaging sections provision 
should be made to maintain the proper 
relation of these sections with the cut- 
ting sections. Unless this is done the 
maintenance cost of the die may be ex- 
cessive. The simplest ways to maintain 
relation of sections is by providing 
either a wedge or shim adjustment un- 
der the swaging or forming sections. 
The height of these sections can then 
be easily adjusted to conform to the 
cutting sections as the cutting sections 
are ground. 

Shaving operations in progressive 
dies present a major problem in dispos- 
ing of chips. The problem is sometimes 
solved by the shape of the opening in 
the stock. More often it is necessary to 
use air as a means of disposal. The air 
may be applied through the die open- 
ing using small copper tubing or it may 
be applied through small holes provid- 
ed in the punch. The latter is usually 
the most successful. In both cases an 
air valve is set to trip at the bottom of 
the stroke, forcing the chip down into 
the die opening as soon as it is cut. 


Maintenance Cost—Progressive Dies 


The cost of maintaining progressive 
dies rises in proportion to the complex- 
ity of the tool. The highest maintenance 


(Continued on page 46) 
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Punches and Dies for Large Products 


WHEN the subject of punches and 
dies for large products was as- 
signed me, there arose in my mind a 
question as to what portion of the sub- 
ject might be of most interest since the 
subject itself covers a big field of work. 

Much literature is written covering 
the field of cutting tools including 
blanking, piercing, and trimming dies. 
Likewise forming dies for smaller parts, 
and drawing dies for shells and pans 
are well covered in the many technical 
books which are on the market. 

From these books we may obtain 
formulas for die clearances, die drafts, 
determination of blank sizes, calcula- 
tions for draw and redraw operations, 
pressures required, and various other 
data necessary to the designer and die 
maker. These formulas have been tried 
and proven, and are the elements on 
which modern die making and die de- 
signing are founded. 

A few years ago the design of most 
dies, for large products, was compara- 
tively simple. The demand for higher 
production and design changes brought 
about larger stampings including all 
steel auto bodies, one piece fenders, 
one piece side panels, turret tops, etc. 
As the body designer met public de- 
mand with these products, the die de- 
signer had to design tools to produce 
them and the simple trimming and 
piercing die was soon converted into a 
wedge or cam action trimming or com- 
bination trimming and piercing die with 
interlocking steels, positive action re- 
turn on cams, return of cams by the 
use of cable and pulleys whereby the 
up-stroke of the ram would pull the 
slide back, and many other combina- 
tions whereby these large stampings 
might be completed in a reduced num- 
ber of operations and at the same time 
produce stampings better and cheaper 
than before. 


New Trends in Die Makers Supplies 


With this advance in design and in- 
crease in size of tools, die makers sup- 
plies were developed which would as- 
sist in building these tools cheaper and 
quicker. 

Among these supplies were such pro- 
ducts as Universal punches and dies. 
The use of these punches enables us 
to obtain greater production between 
grinds, reduces lost press time by en- 
abling the die maker to make replace- 
ments without removing the die from 
the press and frequently without re- 


By GORDON L. REED 
CHIEF ENGINEER 


YORK CORRUGATING COMPANY 
YORK, PENNA. 





moving the stripper, and reduces die 
maintenance cost. 

The development of composite steel, 
with its soft base helped reduce die 
costs by eliminating the milling or plan- 
ing operation formerly necessary to 
make a seat and backing for the cut- 
ting steel. The steel can now be mount- 
ed on a flat plate. 

For use in the field of forming dies 
there was developed a metal of low 
melting temperature which expands 
upon cooling. It is used in cutting and 
piercing dies for anchoring punches, 
bushings, and cutting steel and we find 
places where its application as a cast 
pressure pad enables us to reduce our 
die costs considerably. 

My experience with the use of this 
material in forming dies has been that 
since it reduces the cost of the original 
building of the tool it is desirable for 
low production, but frequent repair or 
replacement makes the advisability of 
its use very questionable where high 
production is required. 

Quick acting toggle clamps were de- 
signed and came into popular use since 
they enabled the operator to quickly 
and more positively lock larger stamp- 
ings in their proper position for gaug- 
ing in the die. 

The use of these products has re- 
duced the original cost of the building 
of dies, has reduced maintenance; and 
in some cases there is a salvage value 
after the tool becomes obsolete which 
in the low production or jobbing shop 
is desirable. 

The die designer is accomplishing 
his purpose in that he is designing 
tools which permit the production of 
larger stampings, more cheaply. But 
these newly designed dies are still 
based on the fundamentals spoken of 
in the beginning of this paper and 
found in technical books. These large, 
intricate dies are designed chiefly to 
combine operations, and by mechanical 
means, change the direction of appli- 
cation. 

There is, however, one subject, pert- 
inent to the building of dies for large 
products, about which very little has 
ever been written. This subject is the 
development of blank holders of draw 
dies for the drawing of irregular shapes 


such as auto body and auto chassis 
stampings including fenders, etc. 


Complex Stampings 

Cylindrical shells, pans, certain types 
of cab roofs, and many other similar 
stampings may be successfully drawn 
from flat blank holders, but such stamp- 
ings as present day fenders require 
blank holders having a definite, irregu- 
lar shape. 

The development of this irregularly 
shaped blank holder is difficult to 
describe, but I will attempt to describe 
the method followed in our plant for 
development of a blank holder for a 
front fender. This procedure, over a 
period of years has proven itself to be 
economical and highly satisfactory. 

After the fender has been designed, 
a full size wood model is made, this 
model being generally made to inside 
of metal dimensions, so that it may later 
be used for inspection of the stamping 
itself by fitting the stamping over the 
wood model after it comes from the 
die, thereby ascertaining if it is the 
proper shape and size. 

The next step is to determine the 
approximate position which we be- 
lieve, based on experience, would be 
correct to give the best drawing con- 
ditions. By this I mean the approxi- 
mate “die line” position or the approxi- 
mate angles from front to rear and from 
right to left in which to place the model 
for best results. After this approxima- 
tion is made, the model is inverted and 
suspended from a frame over a surface 
plate and a square is used from the 
surface plate up to the various draw- 
ing points or peripheries of the model, 
and the final drawing position or ‘die 
line” of the stamping is determined. 

The final position is found after all 
“undercuts” of forming or drawing edge 
have been removed. By this I mean 
that the drawing or forming edges must 
be 90 degrees to the base of the die 
with no point on the model or stamp- 
ing undercutting the die wall between 
that drawing or forming edge and the 
base of the die. See figure 1. 

After having the model set up in 
“die line” position, our next step is 
to determine the plan view or “box” 
shape of the lower die. 

We have previously stated that the 
model was suspended over a surface 
plate. The model is now readjusted so 
that the high point of crown or the 
point on the model nearest the surface 
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plate is just as tar away from the sur- 
face plate as it is desired to make the 
thinnest point of the lower die. The 
practice in our plant is to make this 
thinnest point approximately six inches. 

With the fender model thus suspend- 
ed we determine the plan view or 
opening in the lower draw ring. Since 
we do not attempt to flange the fender 
in the drawing operation it is necessary 
to develop the trim edges of the fender 
on a theoretical surface of metal which 
is the actual surface of metal continued 
in space. See figure 2. 

To this trim line we add about three 
quarters of an inch of metal plus the 
punch radius which is normally about 
one half inch. This will give you an 
idea of the calculations necessary to 
determine the plan view of the lower 
die. 

If is now necessary to project this 
plan down to a flat layout which is 
done as follows: 

(1) A cross section layout is made on 
heavy drawing paper or painted alumi- 
num sheet, the squares of this layout 
usually being made one inch. 

(2) This cross section layout is attached 
firmly to and flat on the surface plate 
directly under the suspended model. 

(3) By means of projection blocks and 
surface gauge or a square, the points 
which we establish as the plan view 
of the lower die as described above, 
are projected down to the layout sheet. 
(4) The points thus projected are now 
connected by means of body curves. 
If the projection thus made develops 
sharp corners, which experience has 
taught us, would tend to create unde- 
sirable drawing conditions, then this 
condition is modified and sweeps es- 
tablished by the addition of extra metal 
so as to create a condition which we 
would consider favorable for drawing. 
See figure 3. 

At this point another layout on the 
cross section paper is made. We de- 
termine what we call the ‘crown line” 
of the fender. This is necessary as it 
is one of the principal developments 
used by the die designer in determining 
various heights necessary in the design 
of the die. The crown line is developed 
by measuring the distance from the 
surface plate to the points on the crown 
nearest the surface plate and recording 
these measurements on the layout sheet 
under the model. These measurements 
are taken every inch and plotted. The 
points thus plotted are connected by 
means of body curves which estab- 
lishes the “crown line.” 


It has been described to you how 
the plan view was developed on a lay- 
out sheet. This plan view is now trans- 
ferred to what we term a “base board’ 
which is simply a board approximately 
one and a half inches thick having been 
made large enough to receive the lay- 
out. This layout on the base board is 
cut out and sanded to line. See figure 4. 

Around this base board is attached 
‘Beaver Board” which has been scored 


positions. Measuring vertically one inch 
from this series of points we establish 
another series of points parallel to them 
and connecting these last mentioned 
points we establish a line which will 
now represent the blank holder line 
and give us a vertical draw around 
the fender of approximately one inch. 
We again return to the process of 
transferring the blankholder line thus 
established: to the layout sheet and 
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in order that it might be bent around 
the board and ‘fit it very closely. Be- 
fore attaching the beaver board to the 
base board, the beaver board is cut 
along the top edge to the approximate 
shape of the blank holder at the box 
line leaving it full for further develop- 
ment. This statement will be better 
understood later when we detail the 
method of developing the blankholder 
height at the box line. Also before at- 
taching the beaver board to the base 
board the base board is placed on top 
of the layout which has been returned 
to its original position under the sus- 
pended model. These previous steps 
having been taken, now we nail the 
beaver board to the base board and 
tape it in position to keep it square 
to the surface plate. 

It has previously been explained to 
you, when discussing the development 
of the plan or box shape, how points 
were determined which represented the 
box line, these points having been es- 
tablished on theoretical surfaces of 
metal which were the actual surfaces 
of metal of the fender continued in 
space. These points so established will 
now strike the beaver board at given 


this is done by measuring the height 
of the blankholder line on the inch 
lines shown on the layout sheet and 
thus plotting a curve on the layout 
sheet from which we may, when re- 
quired, duplicate the blankholder line, 
established in beaver board, in wood. 
See figure 5. 

All the lines necessary for the com- 
pletion of the die design have now 
been obtained so our preliminary lay- 
out is dismantled and final working 
drawings are completed in the tool de- 
sign department. 

This completes the necessary pre- 
liminary engineering and drafting in 
connection with the main form die 
or draw die. The remaining develop- 
ment of the blankholder is done in 
the pattern shop during the construc- 
tion of patterns from which castings 
will later be made. 

We will not go into detail in the first 
steps of this pattern work. It will be 
sufficient to say that the pattern maker 
now duplicates in wood the box open- 
ing which in the original set up was 
made in beaver board. He uses as his 
starting point the base board previously 
developed and around this builds what 
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is termed the “box” in wood which was 
formerly developed in beaver board. 

The final step is now to be taken 
which is the final shaping of the face 
of the blankholder. See figure 6. 

The face of the blankholder will be 
a series of angles. On the high side 
of the blankholder the angles will start 
at the box opening and extend upward 
away from the base of the die whereas 
on the low side of the blankholder the 
angle will start at the box opening 
and extend downward toward the base 
of the die. The simplest way of ex- 
plaining the development of these faces 
is to say that a sheet of paper or very 
thin sheet of metal must touch all 
points of the box opening and fit with- 
out wrinkling, or must lay in a natural 
bent position, on the face of the blank- 
holder. 

The width of the blankholder face 
will be determined by the box open- 
ing and the final developed blank size. 
The entire blank must be gripped be- 
tween upper and lower blankholders 
in order to keep the blank properly 
under control. 

Since the development of blankhold- 
ers has largely been a matter of ex- 
perience, the foregoing description cov 
ers only preliminary points of develop 
ment. There are other items such as 
the determination of the amount of 
stretch of metal and the proper shear- 
ing of the blankholder which must be 
checked in the pattern shop. 

The foregoing description of the de- 
velopment of the draw die for large 
stampings is necessary in order to pro- 
vide the absolutely necessary tooling 
to obtain the main drawn shape of any 
large stamping of this type. 

The succeeding operations are de- 
termined largely by the economy of 
production. 

In order to know the amount of this 
secondary tooling which is to be done 
it is first necessary to know the ultimate 
number of stampings which will be pro- 
duced. For instance, let us consider the 
case of secondary tooling required for 
the production of pleasure car fenders 
as against the secondary tools which 
would be built for the production of 
fenders for a medium truck production 
as against the secondary tooling which 
would be built for a very low produc- 
tion truck. 

In the case of high production such 
as is required for pleasure cars, cost 
of operation is paramount. Dies must 
be designed for a sequence of opera- 
tions which will line up efficiently, per- 
forming these operations with a mini- 
mum of handling. It must be kept in 
mind that stampings cannot be stacked 
between operations, the design of tools 
must be such that there will be no slow 
operation which would hold up the 
line. Therefore, in this type of pro- 
duction, tools cost is a minor considera- 
lion and it is the duty and purpose of 
the die designer to contrive mechanical 
means incorporated in the dies which 
will permit the combining of operations, 
thereby reducing not only the number 
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of operations to a minimum, which 
naturally reduces the labor cost, but 
also at the same time keeping the num- 
ber of presses required at a minimum 
by the operation of more than one die 
per press. 


Secondary Tooling 


Next let us consider the secondary 
tooling program considered advisable 
for the production of fenders for a 
truck with a medium amount of pro- 
duction. 
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The main thing is to determine the 
ultimate number of stampings which 
will be produced in order to determine 
a line up of operations which would 
place this fender in the class of so 
called medium production. 

In order to determine this, the Tool 
Engineer must have a knowledge of 
the cost of building a set of tools for 
high production and the cost of a set 
of tools for this so called medium pro- 
duction. He must also know the pro- 
duction cost of this fender when pro- 
duced with a set of high production 
tools and the production cost as pro- 
duced by his tools as figured for me- 
dium production. 

Based on his experience the Tool 
Engineer will form an opinion as to 
the proper operation line up. He should 
then prepare a complete estimate based 
on his proposed line-up and compare 
it with similar estimates based on more 
and less tooling. This will afford him 
an opportunity to make a final operation 
line-up based on the most economical 
procedure for the production required. 

In a high production line-up it is 
assumed that all possible operations 
in the line-up are performed in dies. 

In the medium production operation 
line-up all forming operations would be 
performed in dies and all piercing oper 
ations would be performed in small 
simple dies. This would eliminate blank- 
ing and trimming dies and these opera- 
tions would be performed by scribing 


THE TOOL ENGINEER FOR MAY, 1940 





and flat shearing for the blank and 
scribing and rotary shearing to replace 
trimming operations. 

Let us assume a hypothetical case in 
which the following figures would pre- 
vail: 


lst—Cost of high production dies .$50,000 
Cost of medium production dies.$22,000 
8.000 

2nd Production Cost--High Produc 
tion, per stamping .... oe DA 

Production Cost —Med. Prod 

tion, per stamping ..... _ 
Difference, per stamping.....$ .60 
From these figures it will readily 


be ascertained that if the ultimate pro- 
duction were not to exceed 23,000 pair 
or 46,000 stampings the medium pro- 
duction operation line up should be 
used. 

For a low production operation line 
up only the main form draw die is 
necessary. All other forming, shearing 





and punching operations should be per- 
formed with hammer blocks, on rotary 
shears, with hand snips and hand 
punches. 


Let us assume another hypothetical 
case in which the following 
would prevail: 


figures 


Ist--Cost of medium production dies. $22,000 


Cost of low production dies 


Difference ............. P 
2nd—-Production Cost—-Low Produc 
tion, per stamping ....... 
Production Cost--Med. Pr 
tion, per stamping ... 
Difference, per stamping $1.9° 

These figures would indicate that if 
the ultimate production were not to ex- 
ceed 2,500 pairs or 5,000 stampings the 
low production operation line up should 
be used. 

From the figures presented it 
is evident that there is no rule of 
thumb which permits the Tool Engineer 
to make snap judgment on the most 
economical operation line-up required 
for a given job. It is y that 
he be in command of full information 
pertaining to the quantity and quality 
of production of the stampings required. 
That he have a full knowledge of shop 
conditions and costs in his plant and 
that he be informed of delivery and 
rate of production. 

This means that there must be 
cooperation between sales department, 
estimating department, planning depart 
ment, tool room, production department 
engineering department and Tool En- 
gineer. 


just 


necessary 
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@ That’s what you do when you __ reduceorend scrap loss. In addition, 
invest in modern cost-reducing they improve employee relations 
Warner & Swasey Turret Lathes. In because they are easier to operate 
thousands of plants they are aver- and so reduce fatigue. 

aging better than a 20% net profit 
on the investment. 
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DISCUSSION -- Punches and Dies 


F YOU don’t mind, and I don’t think 

you will, I will discuss Mr. Reed's 
paper first. I think you will agree that 
he read a very interesting paper. But 
I am extremely limited in discussing 
Mr. Reed’s paper, for after speaking 
briefly of literature and books regard- 
ing formulae and calculations of sup- 
plies and products, his entire paper was 
devoted to the necessary stages in the 
development of a blankholder purchas- 
ing die for front fenders on a modern 
motor car. This is a specialized job. 
Mr. Reed mentioned large universal 
perforating dies. I can readily see 
where this type of die is a great time- 
saver on large work. I wish that they 
could be made for small work, but 
this is impracticable, due to the space 
necessary for the adjustable punch and 
die holders. 

Mr. Reed also tells of metal of low 
melting temperatures. The greater field 
of use for this is on very large dies, 
but we can share it with him in a lim- 
ited way. The quick acting toggle 
clamps are now being made in small 
sizes, and are being used on small 
milling fixtures and the like, and also 
in some instances on punches and dies. 

Mr. Reed states that the die designer 
is accomplishing his purpose in that 
he is designing tools which permit the 
production of larger stampings cheaper. 
I believe that this is true on stampings 
of any size. I think he covered in great 
detail and very clearly the complicated 
process of developing the blankholder 
for fender dies, but it is obvious that 
due to the single subject, it does not 
serve for a lengthy discussion. To have 
made a lengthy discussion possible it 
would have been necessary to cover 
the entire field of large dies. 

However, we may still get even with 
Mr. Reed during the question period, 
and those of you who specialize in 
large dies can give him a good workout 
at that time. * I do know, however, the 
builders of large punches and dies 
have one thing in common with all 
builders of dies. If he is doing his job 
right he has to make a complete analy- 
sis of all conditions in order to arrive 
at the lowest parts cost. 

General Field of Punches and Dies 

Mr. Forde also has written a very 
fine paper. He has covered the general 
field of punches and dies rather ex- 
tensively. I agree with Mr. Forde that 
the very low production dies are, with 
a few minor variations, handled pretty 
much the same, generally. In our plant 
this type of work is done in a separate 
department. We salvage old die sets 
and send them to this department. 
Usually a set can be found that requires 
very little time to mount. It often pays 
to do this for runs as low as 2,500. 

Piercing Dies 

I do not recommend piercing dies 

with solid or overhang strippers other 


iy *Editor’s Note—Questions and answers can- 
not be published herein, for lack of space. Get 
complete transactions from A.S.T.E. 
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than on very low production as efficient 
locating and ejection is difficult to 
achieve, and where accuracy is re- 
quired the guiding of punches and 
strippers is necessary. 

I would like at this time to get away 
from the discussion for a moment to 
read to you a part of a paragraph from 
a trade circular which is supposed to 
be quite up to the minute. It has to do 
with piercing dies. The caption is 
“Piercing Holes in Thick Stock.” 

“A piercing punch held in a thick 
punch plate and backed as shown, and 
guided in a stripper, bushings, will 
punch holes in material 30 to 35 per 
cent thicker than its own diameter.” I 
think 35 per cent is all that is possible 
from the type of construction shown in 
the circular, but with the proper design 
die it is practical to perforate certain 
materials where the material is 135 per 
cent greater than the diameter of the 
punch, for we will successfully, in pro- 
duction, without excessive maintenance 
costs, pierce .075 mild steel with a .035 
diameter punch, or .093 thick brass with 
the same size punch, .035. It is no 
trick, just good workmanship and prop- 
er tool design. This has been done to 
my knowledge for more than 25 years, 
but this paper led me to believe that 
it isn't generally known. 

Compound Dies 

Mr. Forde sets a limitation of slow 
operation and high tool cost. I don't 
quite understand what he meant when 
he spoke of passing the blank through 
the scrap as a hindrance to its quick 
ejection because we operate compound 
dies where the operator holds his foot 
on the ireadle caiching every stroke of 
the press, and if production is large 
they are run on low feed presses. In 
each case the blank is ejected at the 
top of the stroke with a positive knock- 
out and is blown from the die by air. 
The cost is minimized by stock parts 
such as he mentioned, die blocks, 
strippers, pad blanks and knockouts. 


Shaving Dies 


It is perfectly all right to add shaving 
stages to progressive dies or single 
station dies. If the quality of the shav- 
ing is not too critical, for you cannot 
get the best quality of shave on an or- 
dinary press, the speed is too fast. On 
a die where only shaving is done you 
can improve the shaving if you have a 
variable speed motor on the press. But 
to get the best shaving job it should be 
done on a special shaving press, where 
the ram is actuated by cam, the speed 
during actual shaving is very low. 

If you took a well made shaving die 
and were to run it on a shaving press 
and then on an ordinary press you 
would hardly believe that the two parts 
came out of the same die, there would 
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be such an improvement in quality of 
the one run on the special shaving 
press. 

Progressive Dies 

Mr. Forde’s complete coverage of this 
type of die leaves little doubt of the 
predominant type of die at his plant. 

Under the caption of “Single Station 
Dies—Primary Operation,” Mr. Forde 
justifies the making of single station 
dies by saying that single station dies 
should be restricted to simple blanks 
or to pieces where parts designed, size 
and complexity, eliminate the possibil- 
ity of more than the blanking operation. 
He concludes by saying the single sta- 
tion die has a relatively small field of 
use. He disposes of a compound die 
for primary operations by saying, 
“Viewing the entire field of primary 
operations, the number of parts which 
require the use of compound dies is 
relatively few and its field of use 
small.” 

This may be perfectly true at the 
plant where Mr. Forde is employed, 
and if he so stated we would have no 
quarrel with him, but I think you will 
agree that there are many plants where 
the conditions cited by Mr. Forde to 
justify the use of the single station and 
compound dies for primary operation 
are so numerous that the number of 
single station and compound dies made 
would be quite considerable. To prove 
this, I would like to explain to you a 
set-up at our plant. I think it will show 
the opposite extreme. 

By that I mean that due to the amount 
of production, physical characteristics, 
and allowable tolerances, the predomi- 
nant die at our plant will not be the 
progressive die. Due to a multiplicity 
of models our production, comparative- 
ly speaking, with but a few exceptions, 
is not very large. The life of our mod- 
els is not very long; from two to three 
years is practically the longest-life 
model we have on the regular camera 
production. 50,000 parts per year is 
considered a large production. The 
greater number of parts would not ex- 
ceed 25,000 per year. The few excep- 
tions mentioned may run from 200,000 
to 1,500,000 parts per year, and with 
production of that amount we make 
parts complete wherever possible on 
high-grade progressive dies. This larger 
production is on the parts of our lower- 
priced products on which the tolerances 
are more liberal. The parts of from 
25,000 to 50,000 production per year 
are from our higher priced products. 

Many parts have very complicated 
shapes and very close tolerances. For 
example, plus .001, minus nothing is 
a common dimension on center dis- 
tances between holes. Plus or minus 
.002 is common on the relation of forms. 
On many of our multiform levers we 
have some parts which require ten or 
twelve press operations. 

I wanted you to get this picture so 

(Continued on page 68) 
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New Production Equipment 


A vast array of new production equipment is being introduced 
continually. The tempo of production as well as the machines 
and new tools that set the modern production pace is some- 
thing every Tool Engineer should keep up with. On these pages 
appear only selected items, brand new, for your quick perusal. 








@ National Broach and Machine Co., 
Detroit, announces an extra heavy duty 
Red Ring Shaving Machine, in which 
the main characteristics (outside of de- 
sign) are extra strength and rigidity. It 
is claimed that rigidity is so great that 
cuts of .002” over pins, which is ap- 
proximately .0003” on a side, can be 
taken with exact measurements after 
each cut. This indicates that a true cut 
is taken, that there is no burnishing ac 
tion due to excessive pressure. 


Following the modern ‘‘waterfall’’ 
trend in design, which imparts extreme 
ruggedness with graceful lines, the Red 
Ring Shaver makes use of a gashed 
helical gear form tool in mesh with the 
work gear, with the axes of work gear 
and cutter crossed at an angle—usually 
10 to 15 degrees. The cutter gear 
drives the work gear, as the latter is 
traversed back and forth across the cul- 
ter. This removes stock in fine, hair-like 
shavings, with a true cutting action in 
which tooth profile, index, eccentricity 
ind helical angle are corrected and a 
bright, smooth surface produced. It is 
‘-laimed that horizontal serrations (wash 
board effect) is eliminated, and that the 
generating action corrects profile to 
within .0001”. 

The design of the machine, as illus 

trated, speaks for itself; full details and 
sr pecifications can be had from the 
maker. 
@ Rockford Machine Tool Co., Rock- 
ford, Ill., is out with a new line of 
Hy-Draulic Shapers, 16, 20, 24 and 28 in. 
‘apacity. These machines appear to 
have basic performance advantages, 
are in line with the trend to hydraulics. 
The makers claim 442 cutting strokes 
per minute, as compared to 122 with 
mechanical action, while faster reverse 
ind speedier return are also effected. 
A descriptive circular, available on re- 
quest, gives full information of these 
Shapers as well as other Hydraulic 
tools. 






ORO 4537 MEAP 


W. A. Behr, Detroit, is the inventor of the boring 
tool illustrated above. Unusual feature claimed 
for the tool is the micro-adjustable blade, which 
is said to insure squareness. 
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@ Walter A. Behr, of Detroit, has de 
veloped a simple but interesting tool 
which, at first glance, may be said to 
be as “old as the hills’—at least, as 
old as the boring, spotfacing and 
counterboring of holes. But the tool 
illustrated is claimed to be new. 


The tool is the result of extensive re- 
search by the inventor, a specialist on 
boring problems, and was primarily de- 
signed for boring holes in header die 
blocks a tough job for any boring mill 
operator. With the micro-adjustable 
blade in the holder shown, which in- 
sures squareness, it is claimed that 
such operations can be performed “in 
jig time.” The illustration is clear so 
that complete description is not neces- 
sary. Readers requiring further informa- 
tion may refer to Mr. Behr direct at 5627 
Lemay Ave., Detroit, Mich 
@ Western Manufacturing a th 
3428 Scotten, Detroit, Mic h., announce 
a four speed transmission for pe 
tion to cone driven ners tools. Of 
Auto Type, change of speed is effected 
with the ease of shifting gears in an 
automobile. There are three models:— 
sizes, rather—the Master for 1 to 5 HP, 
the Major for 5 to 10 HP and the Super, 
which is built to specifications to suit 
load requirements. The transmission is 
precision built, with anti-friction bear 
ings and all moving parts running in 
oil. The four selective speed ranges 
(forward and reverse) are, 1:1, 2:1, 
3:1 and 4:1, operate through one 





The four speed transmission recently introduced 
by the Western Manufacturing Company, De- 
troit. Speed changes are effected, it is said, 
with the ease of “shifting gears” as in an auto- 
mobile. 
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lever. For complete details write the 
maker, mentioning THE TOOL ENGI 
NEER. 

@ Charles E. Elmes Engineering Works, 
Chicago, Ill., is out with a general pu 
pose Hydraulic Press, here illustrated. 
Of welded steel construction, the tool 
is simple and sturdy in construction 
with control equipment located within 
the housing. Only the motor starter but 
ton and operating lever are exposed. 
Pulling down lever, platen advances al 
a high rate of speed, slows Gow wn aut 
matically when work is reac Re- 
verse stroke is considerably faster than 
power stroke. The press is ‘available in 
almost any size or capacity, with com- 
plete engineering data available from 
the manufacturers. 

@ The Brown & Sharpe Mfg. Co. ol 


“gee ee R. I., has added to their 


line of Attachments for their Nos. 20, 22 
and 23 Plain Grinding Machines a ‘Re 
volving Spindle Headstock E juipment 

which is designed for use when the 
requirements of the work call for a 
chuck, spring collet or driving center 
and when the full table capacity of the 
machine is not required and, therefore 
the installation of a Motor-Driven Re 
olving Spindle Headstock is not war 


ranted. 





Chas. E. Elmes Engineering Works, Chicago, 
has announced the general purpose Hydraulic 
Press pictured above. It is of welded steel con- 
struction, and is available in almost any size 
or capacity. 












Yutstanding 





~ | LUFKIN 


O1L WELL 
PUMPING UNITS 


HE Lufkin Foundry & Machine Com- 
pany, well-known Texas manufacturers, 
have found Davis Block Type Boring Tools 
most efficient for boring carriers for oil well 
pumping units. 

They are particularly enthusiastic about the 
famous Davis Cutters, tipped with hard 
metal, used in these expanding block type 
tools. Davis cutters cost no more—they are 
correctly ground—and they fit perfectly. 


You, too — whatever the nature of your 
work — are sure to find that you get better 
work at lower cost, when you use genuine 
Davis Tools and Cutters. Stellite Cutters, 
as well as Tungsten Carbide Tipped Cutters, 
in the more popular sizes, are carried in 
stock for immediate shipment. 


If you have a difficult or unusual boring 
job, it will pay you to send us blueprints 





of your work for a specific, helpful recom- 
mendation. No obligation. Write us today. 


DAVIS BORING TOOL DIVISION 


LARKIN PACKER COMPANY, Inc 
ST. LOUIS, U.S.A. 


DAVIS BORING TOOLS 
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Brown & Sharpe have added to their line of at- 
tachments for their Nos. 20, 22 and 23 plain 
grinding machines a “Revolving Spindle Head 
stock Equipment,” shown above, and described 
here. 


It consists of a spindle mounted 
on sealed pre-loaded super-precision 
ball bearings and carried in a sturdy 
casting which is clamped in position 
on the table ways at the right of the 
headstock of the machine. The spindle 
is driven directly by the work driving 
plate of the regular headstock. Use of 
this unit reduces the length capacity of 
the machine by 14”. 

The front end of the spindle is 
threaded, 4 R.H., Ntl. Std., 2%” diam- 
eter. It has a No. 11 B & S taper hole; 
and the straight hole through the spin- 
dle is ls" in diameter. The revolving 
Spindle Headstock Equipment is fur- 
nished at extra cost, and must be fitted 
to the machine at factory. Net weight, 
140 lbs. (approx.). 

@ Barber-Colman Company, Rockford, 
Ill., announces the new, improved B-C 
No. 4 Hob Sharpening Machine, which 
is designed for automatic re-grinding of 
hobs and formed milling cutters. As 
will be seen from the illustration, the 
machine is a typical Barber-Colman de- 
sign, clean cut, well proportioned and 
built to cut costs. Unusual care seems to 
have been taken to enclose all moving 


The new Barber-Colman improved B-C No. 4 
Hob Sharpening machine, illustrated above, is 
designed for automatic re-grinding of hobs and 
formed milling cutters. 
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parts against abrasive action, also, hy- 
draulic table traverse insures a smooth- 
ness and positiveness not usually 
found in mechanical drives. Full de- 
scription of machine is to be had in a 
new circular, available from the makers 
on request. 

@ Allegheny Ludlum Steel Corporation, 
Watervliet, N. Y., has developed a new 
Steel Making process which is known 
as Pluramelt, differs from single com- 
position ingots produced by Bessemer, 
open hearth and electric furnace proc- 
essing by making possible more than 
one composition or analysis in a single, 
final ingot. 

The new process, which started out 
to be a development of stainless steel, 
makes an interesting story for those in- 
terested in steel (and what Tool Engi- 
neer isn't?,—but is too lengthy for re- 
view here. We suggest that those in- 
terested write the makers for the story 
of an important development in steel 
processing. 


Shown above is the new extra heavy duty 
“Red Ring” gear shaving machine, recently in- 
troduced by the National Broach & Machine 
Company, Detroit, «nd described fully on page 
26 of this issue. 


@ Reed-Prentice Corporation, Worces- 
ter, announces the No. 3 VG Vertical 
Milling and Die Sinking Machine. This 
machine, which incorporates back 
geared spindle construction, super- 
sedes the previous 3 VG machine with- 
out the back gears. The construction 
of spindle (illustrated with gear guard 
removed) is extremely simple yet posi- 
tive, while simplicity and clean lines 
are a characteristic of the general de 
sign. 

While standard equipment includes 
machine arranged for vertical motor 
drive, drawbar, No. 3 collet adaptor and 
¥2"" collet, extra equipment is available 
which provides an unusually wide 
range of work, including precision jig 
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boring. Full description of machine, 
with specifications, are detailed in Cir- 
cular 18-3 VG, available on request 
from Reed-Prentice Corp. 

@ Something new that replaces an old 
stand-by is Dykem Hi-Spot Blue No. 107. 
Used for scraping bearings, fitting 
slides, etc., this new product does not 
dry out or gum and is uniformly con- 
sistent. Tool room superintendents who 
are looking for a time saver should get 
the details of Dykem Hi-Spot from the 
makers, the Dykem Company, 2301 N. 
Eleventh St., St. Louis, Mo. Mention 
Tool Engineer. 

@ A new bench-type pantographic ma- 
chine for general industrial engraving 
work on all materials, and electric eich 
ing on soft or hardened steel, has been 
introduced by H. P. Preis Engraving 
Machine Company, 157 Summit Street, 
Newark, New Jersey. Separate heads, 
quickly interchangeable, are used for 
the two classes of work. 

On engraving work, depth of cut is 
controlled, independent of the depth of 
master characters, by a micrometer ad 
justment mechanism on the engraving 
head. Movement of the engraving cut- 





New bench-type pantographic engraving ma 
chine for general industrial engraving work on 
all materials just introduced by the H. P. Pries 
Engraving Machine Company, 157 Summit 
Street, Newark, New Jersey. 

ter, to and away from the work 


con 








trolled by a cam-action drop lever, thus 
eliminating the necessity of raising and 
lowering the pantograph. Either raised 


or sunk engraving can be produced. 
For engraving on uneven surfaces 
slightly concave or convex surfaces, c 
on objects varying in thickness, an au 





on 


JI 


tomatic ‘depth-of-cut regulator is fur- 
nished. 

The compactness of this unit, and the 
fact that it can be plugged into 


any 
light socket for instant use, are features 
that should recommend it for a wide 
range of industrial and comr : 
work. Illustrated folders on the machin« 
and on master copy type for use there- 
with, will be sent upon request to the 
manufacturer. Mention Tool Engineer 
when writing. 

@ A line of Static and Dynamic Balanc 
ing Machines for locating and measur- 
ing unbalance in rotating 
announced in a new booklet ntly 
released by Gisholt Machine Company. 
Detailed explanations of the effects of 
unbalance in rotating parts are included 
in the booklet, which also co 
grams and descriptions of 
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NNOUNCEMENT... 
The Midgetmill and Speedmill, high-speed milling attachments former- 
ly produced and sold under the name of DALRAE by the DALRAE TOOLS 


CO., Syracuse, New York, are now part of the K&T Milwaukee line of 
modern milling machine attachments and accessories. 


The efficient design and high quality of construction of both the Midget- 
mill and the Speedmill will be maintained — in keeping with the ac- 
cepted and recognized K&T Milwaukee willing Machine standards of per- 
formance and quality. 


KEARNEY & TRECKER CORPORATION 


MILWAUKEE, WISCONSIN, U.S.A. 














The SPEEDMILL 


— For accurate end mill speeds up to 3200 
r.p.m. Easy to operate, furnishes closer sizes 
and improved finishes. A profit-producing tool, 
adapted to all types of milling machines. 


MILWAUKEE 


The MIDGETMILL 


— Designed to get the most from small tools 
by providing the necessary high speeds. Equipped 
with the “Thou-Meter” giving a continuous 
reading in thousands at which the tool is oper- 
ating. Completely universal—adaptable to any 
milling machine—fast, safe and easy to set up. 


MILLING MACHINES 














Production Perspectives 
JVews of Flaw Manufacturing from adie ~ 








F the United States went to war today 

it would take 12 or 15 months for 
American industry to supply 2,000,000 
soldiers with necessary equipment, 
members of the Cleveland chapter of 
the American Society of Mechanical 
Engineers were told the night of April 
11 by two United States Army ordnance 
officers from Washington at a meeting 
in Guildhall, Cleveland. This was re- 
vealed in a discussion of the “educa- 
tional orders” program under which 
the government is making an exhaus- 
tive study of the industries which, in 
time of war, would be called upon to 
produce 90 per cent of the war materi- 
als. The speakers were Col. H. K. Ruth- 
erford, director of the planning branch 
of the ordnance department, and Maj. 
D. N. Hauseman, attached to the office 
of the chief of ordnance. An appropria- 
tion of Congress has permitted his de- 
partment to purchase from plants ear- 
marked for war work a complete plan 
of their operations in conjunction with 
educational orders, Col. Rutherford 
said, adding that in this way a major 
part of the 10,000 plants which fell in 
that classification had been reached. He 
explained that an educational order was 
a call for a small production of some 
critical item of munitions on a competi- 
tive basis. One hundred and fifty mil- 
lion dollars was spent in orders in the 
last fiscal year, according to Maj. Hause- 
man, approximately two-thirds of it go- 
ing to private industry. The major said 
that the six United States arsenals were 
working almost to capacity now and 
that it was the policy of the govern- 
ment not to expand their operations in 
time of war. ‘We are not producing any 
more munitions now than we did in 
1917,” he pointed out, “but we have 
the advantage now in knowing where 
they would come from if we needed 
them.” The United States would need 
about $500,000,000 in tools and it would 
take industry at least a year to pro- 
duce them, Maj. Hauseman said. 


The Engineering Foundation in New 
York City, established by the late Am- 
brose Swasey, founder of Warner & 
Swasey, has carried on 73 research 
projects involving an aggregate of $3,- 
111,374 since its founding in 1914, ac- 
cording to a report released by the 
foundation. The report also revealed 
that the late Cleveland manufacturer 
had made five gifts to the foundation 
totaling $818,600 for the furtherance of 
research in science and engineering. 
“Notable contributions have been made 
to science, engineering, industry and 
the humanities during a 25-year period 
characterized by profound change,” 
states Dr. Otis E. Hovey, director. With 
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the co-operation of 88 manufacturers, re- 
search institutes, technical societies and 
federal bureaus, hitherto inaccessible 
world knowledge of steel and iron and 
their alloys has been assembled by the 
foundation from scientific and technical 
literature of many nations. 


Unemployment insurance has “con- 
tributed to destroying hundreds of 
thousands, if not millions, of jobs in 
this country,” Administrator H. C. At- 
kinson of the Ohio Bureau of Unemploy- 
ment Compensation charged March 22. 
The remaining jobs, he added, “are 
probably better jobs than before, with 
improved income to the retained work- 
er.” Admitting that unemployment in- 
surance has greatly aided “surviving 
employees,” and has helped stabilize 
the credit system on which American 
business is based, Mr. Atkinson called 
for a frank new analysis of the results 
of social security taxes and benefits. 
“Our problem is what to do with the 
surplus of the now displaced workers, 
an army more likely to increase,” said 
Mr. Atkinson. “This is the legion of 
the permanent WPA, PWA and the re- 
lief rolls, unless we find some way to 
change the present trend. Social se- 
curity taxation did not produce this 
phenomenon: seemingly it speeded up 
a process already taking place. The 
efforts through subsidies and doles, 
through made-work and federally fi- 
nanced relief aid, have not pegged or 
stemmed a dangerous trend. 


John Sauer, Jr., President of the As- 
sociated Machine Tool Dealers of Amer- 
ica, has announced the selection of At- 
lantic City, New Jersey, as the place 
of the Spring Meeting of the Associa- 
tion to be held on Monday and Tues- 
day, May 13th and 14th. The Claridge 
Hotel will be the Convention head- 
quarters. 


Postponement for two or three years 
of the army’s goal of 5,500 fighting 
planes by June 30, 1941, was revealed 
shortly after the Senate military affairs 
committee at Washington added its ap- 
proval to the administration policy of 
selling newly-developed United States 
warplanes to the Allies. Abandonment 
of the 1941 deadline for the army's ex- 
pansion program was disclosed by Gen. 
George C. Marshall, chief of staff, who 
told reporters the War Department had 
decided to watch new aerial develop- 
ments in the European war in an effort 
to avoid stocking up with planes which 
might become obsolete in a short time. 

Assistant Secretary of War Louis 
Johnson on April 8 awarded an $3,000,- 
000 contract to the Boeing Aircraft Co., 
Seattle, Wash., for approximately 50 new 
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four-engined “flying fortress” bombers. 

The Peden Iron and Steel Company, 
Houston, Texas, of which Mr. Geo. T. 
Morse is Manager, has recently been 
made the Barber-Colman representative 
in the Texas territory. They are autho- 
rized to handle the sale of the entire 
Barber-Colman line of Hobbing Ma- 
chines, Hob, Cutter and Reamer Sharp- 
ening Machines, Hobs, Milling Cutters, 
and Reamers. 


With the biggest backlog of orders 
in its history, Progressive Welder Com- 
pany, designers and manufacturers of 
resistance welding and hydraulic 
punching equipment, has begun pro- 
duction in its new, modern office and 
factory headquarters on East Outer 
Drive, Detroit, Michigan. 


Contract has been signed for erection 
of two buildings for the Sterling Foun- 
dry at Wellington, Ohio, R. E. Clisby, 
Sterling president, said. Expansion coin- 
cides with an expansion of the Warner 
& Swasey Co. factory in Cleveland for 
which nearly all Sterling Foundry cast- 
ings are made. 


Harry Woodhead has been elected 
president of Aviation Manufacturing 
Corp. to succeed W. H. Beal who re- 
signed because of ill health. His new 
duties will place him in charge of activi- 
ties of the Stinson Aircraft Division, 
commercial and military aircraft build- 
ers; the Lycoming Division, makers of 
aircraft engines and propellers, and the 
Spencer Heater Division, manufacturers 
of boilers and heaters. 


A rayon cord tire which is 3000 per 
cent sturdier than standard cotton, has 
a higher tensile strength than struc- 
tural steel, and ran 80,000 miles under 
conditions which destroyed an ordinary 
tire in 3000 miles, was described to 
the 99th meeting of the American 
Chemical Society at Cincinnati. William 
H. Bradshaw, director of rayon research 
for E. I. Du Pont De Nemours & Co., 
said a new rayon developed specifi- 
cally for tires has produced “astound- 
ing results” in road tests involving mil- 
lions of miles. 


The White Motor Co. of Cleveland 
has received a $1,250,000 order for 145 
huge 25-ton gasoline transport trucks 
from the French government. Delivery 
must be completed by June 1. This 
order follows recent delivery of 1500 
smaller White transports costing $3,- 
000,000 to the French government. These 
orders, together with those received 
from the United States Government, 
make a total of approximately $7,000,- 
000 worth of domestic and foreign mili- 
tary business placed with the Cleve- 
land firm during the past six months. 
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. AS TE DOINGS ... 








Buffalo Chapter had a special meeting 
April 1, when a free dinner was served 
to sixty-five members who had turned 
out to witness the installation of the 
néwly elected officers. A business 
meeting was also held to formulate 
plans for the coming year. J. Don 
Reep, ‘Godfather’ of the Buffalo Chap- 
ter, commended out going officers for 
the excellent advancement of the chap- 
ter in the past year and gave words of 
encouragement to incoming officers 
and also praised the general member- 
ship for their co-operation in making 
the past year the best yet for the Bui- 
falo-Niagara Frontier Chapter. 


The regular meeting of the chapter 
was held April 11, and Mr. Walter 
Bailey, Sales Manager for the Warner 
& Swasey Company, presented a talk 
on “Turret Lathes and Telescopes” 
which was accompanied by slides and 
moving pictures. 


St. Louis Chapter with D. D. Burnside 
in the chair, held its monthly dinner 
meeting Thursday, April llth, at the 
Melbourne Hotel. The speaker of the 
evening was Mr. J. V. Emmons of the 
Cleveland Twist Drill Company, who 
gave a talk on the subject "The Molyd- 
denum Tungsten High Speed Steels”. 
Mr. Emmons presented his subject in 
a manner that made it clear and inter- 
esting to all present. With an eye to- 
ward summer, the members voted to 
hold a picnic in July at some secluded 


spot far from the city. Ask Ed. Doo- 


gan why? 


Cincinnati A. S. T. Eers were given a 
treat at the April 9th meeting of their 
chapter when Ford Lamb, Executive 
Secretary, and A. J. Snyder, of Morse 
Twist Drill and Machine Company, 
were the speakers. The meeting was 
well attended and was held at the Ohio 
Mechanics Institute. Chairman Lou 
Weber gave a summary of plans which 
had been made to date for the Semi- 
annual National Meeting in Cincinnati 
next October. Mr. Lamb gave an out- 
line of A. S. T. E. progress as a National 
Society and spoke of trends in Tool 
Engineering and Education. Mr. Lamb 


also installed new Cincinnati Chapter 
officers as follows: Chairman, Jim 
Frederick; Vice Chairman, Tom Kling; 
Treasurer, Charles Carr; Secretary, 
Wm. Averill. Mr. Snyder gave an 
illustrated lecture on various tools and 
their application, which was well re- 
ceived and of particular interest to the 
assembled Tool Engineers. 


York, Pennsylvania, Chapter No. 22, 
held its April meeting at the West York 
Inn. Mr. Joseph Devorss, Development 
Engineer of The U. S. Rubber Con 
spoke to the chapter on ‘’Dev 
in the Mechanical Uses of Ruk 






open discussion followed the tall 
was so lively that the chair had to put 





Worcester Chapter, April 8th, meeting was honored by the presence of National President, A. H. 
d’Arcambal, and three gentlemen from England, members of the English Society, Institute of Pro- 


duction Engineers. 


Photographed at the meeting, reading left to right were—Charles Bank, Secre- 


tary Worcester Chapter; Clinton Johnson, Chief Gage Engineer of Pratt & Whitney, Speaker of the 
evening; A. H. d’Arcambal, National President; Leslie Goff, Treasurer of Worcester Chapter; Ray 


Cole, 


Hartford Chapter is the very proud possessor of the National A.S.T.E. Membership Cup. Shown 
below, with the cup, reading from left to right, are A.E. Englund, Membership Committee Chair- 
man; Ray H. Morris, Chapter Chairman, 1939-40; F. L. Woodcock, Incoming Chapter Chairman, 


1940-41, 
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hairman of Worcester Chapter and Carl Lindgren, Vice-Chairman of Worcester Chapter. 


thumbs down in order that the 
could get home to their wives during 
the night. The movie, by U. S. Rub- 
ber, was very interesting. 

The following officers, who were 
elected in March, were installed by our 


boys 


National Secretary, Conrad O. Hersam 
to their new offices: Chairman, R. E. 
Wentzler; Vice Chairman, H. G. Wiest; 
Secretary, M. G. Leesen; Treasurer, E. 
F. Noel. 

It was decided that the May meeting 





will be Executive Night and another 
lively program is anticipated 

Syracuse Tool Engineers, at th 
April dinner meeting, turned out 83 
strong to hear Mr. Arthur Keetch of 
the Warner and Swasey Company 
very ably pinch hit for Mr. Walter K. 
Bailey, the scheduled speaker. Th 
topic of the evening was ‘’T p 
and Turret Lathes” 

In the absence of Mr nraa 
Hersam who was. unfortuna de 
tained, the out-going chapter chairman 
Mr. A. H. Mitchell, inducted the re- 
cently elected officers into their new 
responsibilities. 

Mr. Mitchell, acting as chairman of 


the 1940 me 


mbership committ 


ed on page 5€ 











DOUBLED SERVICE-HALVED COST 


Designers today, employing modern materials, are 


frequently able to satisfy requirements formerly con- 
sidered mutually exclusive. A case in point: fishing 
spear bodies, used in oil well drilling, must be strong 
and have a high degree of hardness to resist abrasion. 
The latter quality made them costly to machine — until 
the manufacturer adopted Nickel-Chrome-Molyb- 
denum (SAE 4340) steel. 

This steel is heat treated to a high degree of com- 
bined toughness, fatigue strength and hardness (375- 
400 BHN). But what, in this case, proved especially 


PRODUCERS OF MOLYBDENUM BRIQUETTES, 


Clima 


‘ to advertisers 


important, it can be so readily machined at the speci- 
fied hardness that the tools used last about twice as 
long as formerly, thus halving the tool cost. 

This instance of Nickel-Chrome-Molybdenum meet- 
ing the double requirement of high serviceability and 
low fabrication cost is typical of the results achieved 
by the employment of modern materials. Rechecking 
your own specifications may disclose similar oppor- 
tunities. Our helpful booklet, “Molybdenum in Steel,” 
will be sent free on request to engineers and produc- 
tion executives. 


FERRO-MOLYBDENUM, AND CALCIUM MOLYBDATE 


TOT Yee 
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MONG recent letters, from scattered 
points around the country, are sev- 

eral reminiscent of the springtime of 
life when the future was a glorious vista 
and hope was as wide as space itself. 
Well, many futures have become pasts 
since then, drifting along with the tides 
that roll under the bridges of time; here 


we are, in Today, and the planks in the 
span of life are grooved with the tramp- 
ing feet of those who have preceded us 
to the ultimate goal. But, it's been a 
great game, nor has the zest dimin- 
ished; the future, as far as America is 
concerned, is safe as long as young 
men aspire and graybeards sign ninety- 
nine year leases. But thanks for the 
greetings, gentlemen; they gave me 
real thrills of pleasure. 

In writing this column, there have 
been many pleasurable moments, when 
—random shots reaching their targets— 
my verbal arrows have come winging 
back with return messages tied to their 
shafts. Somehow, this column reminds 
me of my grandmother at her loom; 
she'd sit there, the winter evenings, her 
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gentle face suffused by the soft glow 
of the firelight, feet and hands working 
in practiced unison. Tramp, tramp!— 
the shuttle slithered to and fro until by 
and bye the orderly tangle of threads 
would resolve themselves into a pat- 
terned fabric, firm and enduring. I 
would like to feel, when I write FINIS 
at the end of the column one of these 
days, that somehow it has been a 
shuttle criss-crossing the threads of 
friendship and acquaintanceship in the 
strengthening weft of the A.S.T.E. 


The Good Book says that ‘He that 
giveth his life shall have it.’ Some- 
times, I wonder. I run across various.old 
timers (they're still in the prime of life) 
whose untiring work gave an impetus 
to the Society that just sent it rolling 
along into the first division. There was 
(is) Al Sargent, now well on his way to- 
ward a captaincy in industry, to whom 
the A.S.T.E was a near religion, and he 
is but one of many. I recall the Stand- 
ards meetings, of which Al was secre- 
tary and Bill Smila chairman, when the 
Committee would “bone” and check 
until midnight; the Executive Commit- 
tees when the order was young. Then, 
smiling Ray Brunner and faithful Frank 
Crone would still be poring over their 
books when, at 2 A.M., others would 
flex fingers stiff from sorting and wrap- 
ping and get ready to take the mail to 
the post office. Men, you've got to have 
faith in a thing to work like that! Oh 
well, the old order changeth and the 
Society now rolls on ball bearings, just 
like the modern stream-liners. May it 
stay on the track, and in passing wonted 
pastures, deal kindly with the wheel 
horses that pulled the coach in less 
glamorous days. 


A A A 


From one thing to another, we've got 
an addition to the family. Her name is 
Susie (to which younger Dotta added a 
Q) and she is a two months old cocker 
spaniel pup as full of life as nine cats. 
Of course, pups require a lot o’ care 
and upbringing, which (being of an in- 
ventive turn of mind) I could reduce 
materially if the family’d just let me 
pin diapers on her. For she piddles 
here and phews there, discombobu- 
lates* things in general, but, she’s a 
pleasure and joy regardless even if the 
silk stocking and shoe bills run up 
something scandalous. Now, if any of 


you dog fanciers with experience will 
give a few bona fide tips (no phoneys, 
now!) they will be greatly appreciated. 


My previous dog (when I was seven) 
was a cocker spaniel that had been a 
circus dog, and the tricks Nero could 
do! One, that finally resulted in his 
going to the dog house, was a penchant 
for ripping the clothes off the neigh- 
bors’ lines and piling them on our 


piazza. “Love me, love my dog’—but 
the wear and tear was just too much. 
Ah well, we'll not bring up Susie that 
way. 

(Continued on page 36) 


* Don’t look for it in the dictionary; it's a new 
word invented for the occasion. 
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HANDY ANDY SAYS 
(Continued from page 34) 





Looking through our advertising list, 
I see many names | haven't got around 
to, among them National Twist Drill & 
Tool Co. And as usual, I'll have to 
speak of my acquaintanceships with 
individuals, not knowing so much about 
the “big shots” except that they foster 
quality products. But Carl Oxford, who 
I believe is Chief Engineer, has been a 
considerable force in building up the 
A.S.T.E., among other things. Carl, 
whose middle name is thoroughness, 
and can usually be depended upon for 


an interesting technical article or dis- 
has the knack of making things move 
cussion. Another A.S.T.Eer whom I 
hold in friendly regard is John Nelson, 
by way of being development engineer 
for National. John is noted for several 
things; size, an inimitable but infectious 
laugh and a keen knowledge of Tool 
Engineering in its finer points. Best 
regards, Carl and John. 

a 6 & 

I also note that Detroit Power Screw- 
driver Co. is with us, and I remember 
them well for the feed hopper they've 
developed and which, to say the least, 
is ‘the berries.’ I've had occasion to 
apply a number of them to some of my 
later ideas for making two blades of 
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grass grow where only one gre\ w be- 
fore, and so far, no regrets. ¢ see, too, 
where Racine Machine & Tool Co. is on 


our lists, and again, I'm an absolute 
stranger at Racine headquarters. But, 
they had some mighty interesting hy- 
draulic equipment at the previous Tool 
Show, and they've improved plenty 
since then judging by latest bulletins. 
I count Fred Hebert, Detroit representa- 
tive, as one of my personal friends and 





proud of the connection. Keep ‘em 
pumping, Fred!—you've got a good 
line. 
vveegy 
Am particularly pleased to see Sund- 
strand Machine Tool Co. in our pages 


after an absence. Sundstrand, I believe, 
is one of the pioneers in modern trends 
of machine design—the Rockford move- 
ment, isn't it? Anyway, they produced 
a manufacturing lathe during the late 
world war (into which I hope this won't 
develop since I didn’t want a permanent 
blockade on Norwegian herring) which 
made the rest of the gang take notice. 
Sundstrand, it seems, has played with 
about everything from soup to nuts and 
each product has been something bet- 
ter than we had before, has been 


an in 
spiration to industry. Well, that’s indus- 
trial progress; you make something bet 
then someone else laps you, then 
you take a spurt and keep the race 
going. 
AAA 


Barber-Colman is another Rockford 





concern that is doing things with de- 
sign. Emulation and competition is cre 
ating a styling and efficiency in the ma 
chine tool field that is as distinctive as 
the smoothening trend in the automo- 
tive field. Modern machinery taking 

the refinement and sleekness of fine 
furniture, and demme if the s. in 
the front offices won't have quit 


doodling on their old desks and install 


the latest in waterfall modern. Else 
they'll be shaming the boys who run 
the pastel — modernistics out in 
the shops. oats & 1 for now and 
don't forget = po nad to anxious (dog 
lovers. For Susie’s por So And for now 
au revoir. 
Handy And 
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Being Formed 











‘There’s no stopping the A.S.T.E. 
says Roy T. Bramson, Chairman, Na 
tional New Chapters Con Witk 
thirty-two operating chapters, and a 
membership of close to five tl i, all 
in less than eight years, \ merica1 
Society o of Tool hee yineer: faste 
growing technical Society in the world 

Within. the next few weeks several 
more new owen are to be estak 
lished. Tool Engineers of Indianapolis 
have indicated ae’ interest in charter 
ing a chapter and will be or ized 
there very soon. Brooklyn, New York; 
Columbus, Ohio; Birr nin shan Ala 
bama; rie-Meadville Penna and 
Akron, are amon 
which \ y for char 

















Above: Toolroom in plant of a leading tractor manufacturer, 
where one No. 4 and two No. 3 Barber-Colman Automatic 
Sharpening Machines are installed. Simplicity of control and 
set-up built into these machines permits all three sharpeners 
to be operated by one man. 


No. 4 Automatic Sharpening Machine 
No. 4 Automatic Sharpener handles straight or 
helical gashed hobs, and form cutters, up to 10” 
diameter. Hydraulic table control gives infinite 
speed selection within range. Indexing, helix, 
circumferential feed and depth of grind are easily 
established; operate automatically under positive 

» mechanical control. These and other advantages 
are fully described in Bulletin 1011. Write for 
your copy, today. 


No 3 Automatic Sharpening Machine 
Both No. 3 and No. 4 Automatic Sharpeners 
have rugged, accurate 
construction that holds 
extreme accuracy and 
fine finish on work; with 
notable operating con- 
veniences that save 
prooucTs time, cut costs. No. 3 
MOBS, HOBBING Sharpener handles hobs 
or form cutters up to 4” 
MACHINES, HOB diameter by 4” face; has mechanical con- 
SMARPENING MA- trol throughout. Bulletin 654 gives complete 
description. 
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ing Machine . . . Keen cutting edges, true radial faces, correct 
rake angles, and evenly spaced gashes, are automatically 
duplicated to reproduce the original cutting efficiency of the tool. 


Set-up is remarkably simple and sharpening entirely automatic. 
Hydraulic table control enables the operator to select the most 
effective table speed, to produce the fine finish essential to peak 
cutter life and performance. Automatic operation and easy 
set-up save so much time that one man can run up to four Barber- 
Colman Automatic Sharpeners. In other cases, an operator can 
carry on production and sharpening at the same time. 


This is sharpening at its best and cheapest; that nets substantial 
benefits in better work, longer tool life, increased profits. A 
Barber-Colman representative will gladly tell you more about 
Barber-Colman Automatic Hob Sharpening and its possibilities 
for your work. Ask him to call on you. 
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TOOLS FOR PLASTICS 
(Continued from page 13) 





Clamps are preferred to direct bolting 
as only a few holes need to be drilled in 
the platens for clamps and these holes 
are used for various sizes of molds. 

Should the cavities be chrome plated? 
The use of chrome plating in the cavi- 
ties has its advantages, although not a 
necessity, in keeping the materials from 
sticking and also keeps it from staining 
and rusting. 

What steels to use? What pressures 
these steels must withstand? Compres- 
sion molding pressures usually run 


from 2,000 lbs. to 10,000 lbs. per square 
inch and injection molding from 20,000 
Ibs. to 50,000 lbs. per square inch. 
Steels used in the cavities must with- 
stand these pressures without mush- 
rooming, chipping, or cracking and the 
shoes must stand up under these pres- 
sures without allowing one cavity to 
sink below another, and must support 
the side walls of the cavities. 

The finish in the cavities bears an 
important relationship to the finish of 
the part produced, for every scratch, 
blemish, and stain is reproduced on 
the molded part. The better the finish 
the smoother and shinier the part, the 
less buffing and polishing necessary to 
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remove the appearance of scratches, 
spots and stains. 
Tool Room Skill—Essential 

Our next picture takes us to the tool 
room. Here the procedure is to follow 
the usual method of mold construction. 
The fits must be accurate so that ma- 
terial will not be pressed into joints 
thus causing unnecessary labor in 
cleaning off these fins. The matching of 
upper to lower cavity calls for real skill 
of the tool maker especially in match- 
ing multiple cavity molds. And it is up 
to him to give the cavity that mirror-like 
finish desired in a good mold. 

Control of Materials 

At this point let us bring into the 
picture the laboratory and its duties. In 
order to obtain the best results from 
the plastic materials a check-up of them 
by the chemist is a big help to the 
press operator to set the time for curing 
the material and through tests prevent 
blistering and warping. All materials 
received should undergo tests for plas- 
ticity, tensile, compression, flexural, im- 
pact, and dielectric strengths and for 
moisture and distortion tests. The closer 
the cooperation between the laboratory 
and the press shop the more uniform 
the finished product. And through the 
laboratories’ efforts the scrap is held to 
a minimum. 

Molding Technique 

Now we come to the actual working 
of the plastic materials. First, we con- 
sider compression molding. Materials 
may be loaded into the mold in powder 
form or the powder may be pilled or 
pre-formed. And for this purpose sev- 
eral types of pre-forming machines are 
on the market to produce from twenty- 
five to eight hundred pre-forms per 
minute. Each pre-form contains just the 
right amount of material to produce one 
part. The machine makes the pre-forms 
to within two grams of the correct 
weight automatically. With the aid of 
the pre-forms ihe press operator can 
load the mold rapidly and cleanly. And 
for multiple cavity molds pill loaders 
assist in speeding up the loading time. 
The loader is made with the same num- 
ber of pockets as there are cavities in 
the mold, and the operator fills the 
loader for the next shot while the press 
is working. Then when the press is 
open and ready to load, the loader is 
placed over the mold, the bottom pulled 
back and the pills drop into the mold 
at one time. While the press is closed 
the operator cleans the flash from the 
previous shot, prepares the loader for 
the next shot, and examines the molded 
parts for blisters, cracks, or other de- 
fects and through his control the defec 
tive parts can be cast aside and further 
trouble of this nature be held in check. 

In the case of injection molding the 
material, usually in Granular form, is 
loaded into the hopper of the injection 
machine and then it is automatically fed 
into the press through the heating cyl- 





inder and thence into the mold. In the 
injection machines the molding shots 
run from one to five shots per minute. 
And even at these speeds the operator 
should find time to inspect the molded 
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(Continued on page 4 
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TOOLS FOR PLASTICS 
(Continued from page 38) 





parts so that he can get the best results 
from the machine. 
Cleaning and Finishing 

After molding, the parts are cleaned 
up and other machining operations per- 
formed such as drilling, tapping, groov- 
ing, and machining places that are 
impossible to be molded. In drilling, 
deep fluted long lead drills produce 
the best results with thermo-setting ma- 
terials, and drilling speeds usually run 
at 150 feet per minute for drills under 


one-quarter inch in diameter to 200 feet 
for drills over one-quarter inch. Of 
course multiple drill heads are in order 
if there are several holes to drill in each 
piece. In tapping thermo-plastic ma- 
terials the taps should be held slightly 
oversize as the plastic has a tendency 
to close in after tapping. In the clean-up 
of thermo-plastic parts small machines 
such as speed lathes, shavers, and 
bench drills tooled with suitable cutters 
for the various operations are faster and 
more economical than automatic ma- 
chines. 


Polishing 


After trimming flash and parting lines, 
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removing gates and sprues, the parts 
are ready to be buffed and polished. Of 
course the better the matching of the 
cavities of the mold the less trimming 
and cleaning is necessary, and there- 
fore the less polishing is to be done. 
However, we find it necessary at times 
to add that extra operation of polishing 
to restore the luster and beauty of the 
part after being handled so much in the 
trimming. For this purpose semi-auto- 
matic buffing machines, line buffers, 
and double end buffers have been de- 
veloped. We find that several types of 
buffing wheels adapt themselves very 
well to plastic buffing. For thermo-set- 
ting materials stitched buffs of various 
materials are suitable and usually are 
run at speeds from 5,000 feet per min- 
ute to 10,000 feet per minute. For thermo- 
plastic materials softer and looser buffs 
are more practical, and are fr at 
speeds ranging from 2,300 feet per min- 
ute to 5,000 feet per minute. Care must 








AT) 


be taken in buffing thermo-plastic ma- 
terials so as not to burn the material 
and this is very easily done if too much 
pressure is applied. If paint or other 


coloring materials have been used coz 
the plastic parts for decorative purpos¢« 


2S 
the surplus paint may be removed 
readily and without burning by run- 


ning the buffs at the slowest speed or 
about 2,300 feet per minute. Va 
buffing and polishing compounds are 
available and of course a little experi 
menting is necessary to select the 
proper type for particular needs 


rinouc 
rious 


Applying Decorations 


Sometimes it becomes necessary 


add lettering, trim lines, and other deco 
rative designs of contrasting colors 
the parts. Now there are various ways 


of doing this. The design may be 
worked into the mold and then 


trans 
ferred to the molded part. Then this 
design is filled with the paint selected. 
This is slow and a messy way of add 
ing decorations, and it is also a more 
expensive way of making the mold. A 
more modern way is to stamp the extra 
colors by means of a special stamping 
press, a stamp, and a roll of foil. The 
foil contains the coloring pigments 

the color required and is applied under 


heat. This makes a clear sharp design 
and can be applied at the rate 

forty pieces per minute. This 

also saves considerably on tl 

the mold. 


So with this last picture V 
taken an imaginary trip through a mold 
ing plant and perhaps learned 
of the plastic industry. It is only 
beginning, and the possibilities 
things to come in plastics will s 
take volumes to tell. The need for t 
machines, new materials and 
great. The need for skilled 
signers, tool makers, machine build 
chemists, and men with ideas 
ing daily. And with this in mind let u: 
all add our little bit und prc 
mote plastics and help a baby ir y 
grow into manhood, with a big new 
outlet for labor, and tools. 


to boost 
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Positive Proof 


mt JONES & LAMSON 


OPTICAL COMPARATORS 
MAKE PROFITS FOR THE PURCHASER 


. « «is shown by the fact that one customer has purchased 27 
Jones & Lamson Comparators over a period of 13 years. 


We are proud of this record, not only because of the number of 
Comparators sold to this customer, but because each year for 13 
years he has added one, two or more Jones & Lamson Compara- 
tors to his inspection departments. Convincing evidence of their 
profitable operation. 


This is but one example of how Jones & Lamson Comparators 
save time and money in the Inspection Department. 


Originally designed for the inspection of thread forms, these 
Comparators are now universally employed for the accurate and 
speedy inspection of intricate and precision parts, also parts with 
generous limits but hard to measure by any other method. Such 
parts were once inspected slowly and with difficulty by highly 
skilled operators using expensive instruments. Today profiles are 
inspected by projection and surfaces by reflection, accurately, 
quickly and economically on the Comparator by operators with only a 
few minutes instruction. 
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oes Teen eager — Inspecting Knitting Thread of airplane engine cylinder 
C— Bench Comparator —Inspecting Valve G— Pedestal Comparator — Inspecting But- 
tem ; : tress Thread of airplane engine cylinder 
Du srach mama —Inspecting gap in 44 — Pedestal Comparator — Inspecting Form 
E — Pedestal Comparator — Inspecting Dia- Tool Contours i 
mond Tool I — Pedestal Comparator — Inspecting Hob 


Only a few typical inspection jobs can be shown on this page, but 
Jones & Lamson Comparators are used to inspect a great variety of 
different articles. 


Submit your Inspection Problems to a Jones & Lamson Engineer. Where 
the Comparator can be used, a profitable solution will be found. 
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MOLDING PROCESSES 


(Continued from page 14) 





Pre-Heating 


This pre-heating has become more 
extensively used today because of ad- 
vantages, which I will try to explain. 
Molding temperature is approximately 
330° Fahrenheit, and the molds must 
be heated to this temperature. Now, if 
a cold- or room-temperature material is 
placed into the mold, the mold will 
have to furnish the heat which is neces- 
sary for the material to become plastic. 
Now, remembering that plastic materi- 
als are not conductors of heat, we have 





ING 
cK 


in a sense a flow condition similar to 
pressing a tallow candle against a hot 
plate. The material which contacts the 
hot mold surfaces becomes plastic and 
starts to flow. Likewise, the polymeriza- 
tion or curing period starts with the 
first flow of the material. Now, what is 
the result of this condition? In an exag- 
gerated sense, it means that the outer 
surfaces of the molded part cure and 
set in advance of ihe center section. It 
has a tendency to trap gases and also 
trap steam vapor, which is generated 
by heating the moisture which the ma- 
terials pick up. This condition is very 
noticeable in humid seasons or cli- 
mates. Such trapping of gas or mois- 
ture usually results in porous structure 


Milling Cutters provide cutter heads accomoda- 
ting a maximum number of blades with a rigidity 
that produces solid tooth action. Blades are quick- 


ly and accurately set, lock positively, seat per- 
fectly. They provide ample chip clearance and 
are economical because they last longer. 


Our experienced engineering staff and the facilities of 
our modern plant are here to serve you. Use them ! 


The Gairing Tool Co., Detroit, Michigan 
In Canada, Hi-Speed Tools Ltd., Galt, Ont. 
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of the molded part and often appears in 
the form of blisters on the outer sur- 
face. Now to repeat that the molding 
temperature is about 330° Fahrenheit 
and we pre-heat the molding compounds 
in ovens to a temperature of about 
260°—just long enough for the com- 
pound to become somewhat soft. We 
then place the compound directly into 
the mold. You can see that the length 
of time required to bring the entire 
charge of material up to molding tem- 





perature would be much shorter and 
also we would come a little closer to 
the ideal molding technique of curing 
from the inside out. 
Proper Closing Time 
Another very important factor of 


molding technique we have found is 
the proper closing time of a mold. Let 
us consider this fora moment. Suppos- 
ing we suspend a wide board in our 
hand and suddenly bring it down on 
the surface of a body of water. What 
happens? The board bounds back. 
Now—take the same board and lay it 
on the surface of the water. Very little 
pressure is required to cause it to sink 
—just enough pressure to displ 





lace the 
water under it. This is a somewhat exag- 
gerated example but, in effect, the re- 
sults are the same—the closing time of 
a mold is in direct proportion to the 
time required for the material to be- 
come plastic, and the time required for 
the displacement of this plasticized ma- 
terial. 


Density 
These are a few of the factors which 
we consider important in ler to fur- 


nish molded parts with maximum den- 
sity. Density is also a factor which all 
molders are anxious to control, par- 
ticularly to maintain uniform density. 
There are several conditions which 
would affect them. One is the uneven 
heating of all portions of the mold, the 
proper distribution of molding com- 
pound in the mold before pressure is 
applied—also variations in cross sec- 
tions cause much trouble because the 
variation in density causes variations in 
shrinkage. The result of this variation 
in shrinkage causes warpage. So, you 
can see that the molding of extreme ac- 
curacy means the accurate control of 
many unknown factors. Hence, where 
extreme accuracy is required, machine 
operations should be performed. 

At the beginning of this discussion, I 
said we would consider the molding of 


the most common type of Resinous 
Plastics—the wood filler type. Now, the 
high-heat asbestos material, also the 
high dielectric mica fillers are handled 
in just about the same manner. The 
high impact materials such as fabric 
fillers have an exceptionally high bulk 
factor—some as high as 8 to 1 as com 
pared with 2% to 1 for the general pur- 
pose compounds. This high bulk factor 
requires exceptionally larg loading 
space. This type of molding material 
has a disadvantage, that it cannot be 
preformed in the standard automatic 


the m 


machines. Otherwise, 
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BY GRINDING AIRPLANE ENGINE 


PARTS ON BRYANT GRINDERS 
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RYANT Internal Grinders are like a ‘Tail 
Wind" to production schedules in the plants 
of aircraft engine manufacturers throughout the 
world. We illustrate the Bryant No. 24-36 with 


the exclusive Bryant feature of single slide con- 


trol, and single lever operating control. This 
means faster handling, easier operation, and 
greater accuracy than any other machine offered 
for this class of work. This machine is shown grind- 











ing the inside bores in a three-blade propeller 
hub. The holding fixture is designed so that all 
three bores may be ground in one setting, merely 
by taking out the locating plug, revolving the fix- 
ture one-third of a revolution, and inserting the 
locating plug again. . . . Bryant experience in 
designing fixtures and machines to handle a wide 
range of jobs is a real asset — why not let us show 


you how to make profits on the tough jobs? 
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BRYANT 
CHUCKING GRINDER 
COMPANY 
Springfield, Vermont 


























INJECTION MOLDING 
(Continued from page 16) 





due to corrosion and the deposit of a 
gummy substance left by the plastic 
material, which had to be removed con- 
stantly with acetone. Although a very 
high polish was possible with the oil 
hardening tool steel regularly used, 
constant cleaning and periodic repolish- 
ing were necessary for molds where 
high gloss was essential. Some devel- 
opment was done with chromium plat- 
ing of impressions to cut down the 
cleaning and polishing and was quite 
successful. 






CHICAGO, U. S. A. 
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CALL FOR THE 
NEWLY DEVELOPED 


es 


Tell us briefly your individual conditions 
— stock, feed, etc., and we will quickly 
supply the RIGHT oil at the RIGHT price! 


D. A. STUART OIL CO. Ltd. 


Warehouses in Principal 
Industrial Centers 


Stainless Stee] Molds 


Another effort to maintain polish for 
a longer period and to resist corrosion. 
in molds operating in humid climates, 
was successful with the development 
of a stainless steel which could be ma- 
chined and hardened very much like 
tool steel. This stainless steel could be 
polished to any desirable finish and 
could be kept this way for long periods 
by occasional cleaning. 

All of these advances in mold con- 
struction were accomplished by men 
already experienced in the manufac- 
ture of molds for other purposes. It was 
necessary for them to work closely with 
the material and machine makers as 
well as the men doing the actual mold- 
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ing in order for them to gain the expe- 
rience they now have. 

I have covered in some detail the 
development of the injection molding 
of Thermo-plastics and will now dis- 
cuss in a more brief form the accom- 
plishments which can be expected in 
the near future. 


Accomplishments Expected 


The plastic material is the first to be 
considered because its future deter- 
mines the future of injection molding 
itself. One of the strongest demands 
now made by users of parts molded by 
injection is for materials with the ability 
to maintain their original physical prep 
erties and dimensions for much longer 
periods of time than is now possible. 
Another demand is to make molded 
parts capable of withstanding much 
higher and lower temperatures than 
now possible while remaining un- 
changed from their original specifica- 
tions. 

These conditions have come abou 
because users of injection molded paris 
are now at the point where the valu« 
of their products is just as dependent 
on the quality and long life of thess« 
molded parts as on anything else they 
use. Because of this we can be sure 
to see all the demands met and ex- 
ceeded, judging from past performances 
of the material manufacturers. 

The future courses indicated for in 
jection machine design will be directed 
mostly to the heating chamber. In order 
to obtain best results with all of th: 
molding materials they must be thor- 
oughly plasticised before entering the 
mold. As already mentioned, this has 
to be done with sufficient speed to 
allow reasonably fast molding cycles 
and while present chambers do an 
acceptable job, more refinement is : 
essary in establishing the proper 
bination of length, diameter and inside 
contour. While working along these 
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lines attention has to be given to lower- 
ing the price of chambers so that mold 
ers can afford to have spares on hand 


io permit quick change over from one 
type of material to another. 
Although high injection pressures are 
not much in demand at present, Deri- 
ments are showing that definite im- 
provements in physical properties 
molded parts can be obtained usin 
materials which mold at lower pressures 








Ho 
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and injecting them at pressures up to 
50,000 pounds per square inch. The 
full scope of this discovery will not be 
realized for some time but it means 
that machines will have to be built even 
heavier. 

The mold makers are beginning 
design their molds for use with forced 
evacuation in order to give greater ease 
of filling and prevent gas pocketing. 
Vacuum units now available, controlled 
by the automatic timing mechanism on 
the machines, have already shown re- 
markable improvement in the opera 
tion of existing molds from which 
had always been difficult to obtain satis 
factory pieces. 

(Continued on page 64 
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“LOGAN” CHUCKS ARE 
DESIGNED AND 


BUILT FOR 
ACCURACY AND 
HEAVY DUTY 


Om “LOGAN” American Standard 


Chucks) have all of these features: 


1. ONE-PIECE ELECTRIC STEEL BODY 
—Cored for light weight and radially re- 
inforced for extra strength. No screws to 
work loose and impair chucking accuracy 
or operating efficiency. 

2. ALLOY STEEL INTERNAL WORK. 
ING PARTS—Heat treated for maximum 
strength. Extra large bearing surfaces to 
resist wear. 

3. ALLOY STEEL MASTER JAWS — 
Hardened and ground. Cross jaw lock 
provides positive means for mounting false 
jaws. 

ce od ©) 6 AA Dae BD) OL WS od 1 0 O) an.) Oy 0 ee Ore 
stant contact between master jaw and un- 
der side of pilot bushing support. 

5. ALEMITE LUBRICATION — Provided 


to lubricate all working parts. 


Specify “LOGAN” Chucks for superior 
performance and positive chucking accu- 
racy. Write for complete Chuck Catalog. 


LOGANSPORT MACHINE, INCORPORATED 
902 Payson Road LOGANSPORT, IND. 


Manufacturers of Air and Hydraulic Devices, Chucks, Cylinders, 
Valves, Presses and Accessories 
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cost usually occurs on dies which in- 
volve swaging and shaving operations. 
In most cases the savings’ through the 
elimination of secondary operations 
will offset the increase in maintenance 
cost many times over and will readily 
justify their use. 

The economy which can be effected 
through the use of progressive dies is 
too often overlooked. As a result too 
many parts continue to be manufac- 
tured on the basis of secondary opera- 
tions. 


High Production Dies for Secondary 
Operations 
Single Station Dies 
Single station dies for secondary op- 
erations have wide usage on pieces 


\o.l 





where part design makes the use of 
progressive dies impossible or imprac- 
tical. 

Single station dies for secondary 
operations, which are required due to 
design of the part vary in design from 
simple to complex. They are used with 
great frequency for piercing, shaving, 
trimming, forming, drawing and coin- 
ing operations. 


Piercing Dies—Second Operation 


Piercing dies with solid strippers set 
a sufficient distance above the die to 
permit automatic ejection of work are 
recommended where part design will 
permit. The use of spring strippers is 
recommended for parts requiring close 
accuracy. When piercing punches are 
small they should be supported by 


bushings in the stripper. The stripper 





BLANCHARD 
GRINDER 


This new small Blanchard has the power, the rigidity, and 


the ease of control that have made the No. 18 Blanchard so 


successful. Smaller in overall size than the No. 10 Blanchard 


which it supersedes, it not only has 50% more power on its 


spindle but has larger work capacity, 2C inches diameter by 


8 inches high under new wheel. Fast, accurate, easy to oper- 


ate, it has proved profitable for both tool work or small lot 


production. 








Study the details in the 
No. 11 Catalog. Write 
for your copy today! 














THE BLANCHARD MACHINE COMPANY 


BLANCHARD 


STATE STREET, 


CAMBRIDGE, 


MASSACHUSETTS, U. S. A. 
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in turn should be supported by guide 
pins riding in bushings in the stripper. 


Forming Dies—Secondary Operations 

The two basic types of form dies are 
solid and pad type dies. The solid type 
is the least expensive to build. It is 
very effective when quality of form is 
required. It should not be used where 
the position of the form must be held 
accurately in relation to the contour or 
holes in blank. This is due to the blank 
leaving the locating device as soon as 
the forming action starts. 

Pad type dies have wide application. 
The use of a spring pad which travels 
down during forming makes it possible 
to control the blank during the entire 
forming cycle. Whenever possible the 
locating members should be mounted 
on the pad. This feature is particularly 
desirable when location of form, in re- 
lation to contour or holes must be held 
to close limits. 

The quality of the form can be held 
to close limits by using “side kickers” 
or wedges which set the form at the 
bottom of the stroke. The pad type die 
will handle all types of forms and can 
often be used to complete several in 
one operation. 


Coining Dies 


Coining operations have been per- 
formed on a variety of parts at the 
Endicott factory for the past 10 years. A 
great many of our coining operations 
are extremely simple; for example, pro- 
ducing hubs on levers or hubs on 
gears. A few of our coining dies ac- 
complish difficult coining operations in 
which a severe displacement of stock 
takes place with the parts being held to 
close tolerances. 

The construction of the details in 
coining dies differs radically from that 
in other types of dies. To start with, the 
die sets on the largest percentage of 
our coining dies are made of steel and 
are hardened. This is done to provide 
adequate support for the die and to 
prevent the block and punch from coin- 
ing down into the shoe. 


Die blocks and punches are made 
from high carbon high chrome steel. 
When making die blocks for severe 
coining operations, the impression in 
the block is produced by means of a 
hob under hydraulic pressure. We find 
that it is not practical to machine the 
impression as it will change its dimen 
sions under the stress of coining. This 
change can be avoided by use of the 
hob. The impression should be given 

o 
ti 


a slight amount of draft to facilitate the 
removal of the work. Nearly all coining 
dies require positive mechanical knock- 
outs. Where necessary, knockouts are 
provided in both punch and die, the 
knockout in the die being cam operated 
by mechanism in the bed of the press. 

In designing coining dies, arrange- 
ments must be made to permit the flow 
or escape of surplus metal. The part 
must never be completely confined as 
it is absolutely impossible to maintain 
dies on this basis. The coining opera- 


(Continued on page 48) 
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—ON THESE FINELY FINISHED 
PROPELLER BUSHINGS 


@ In machining high speed airplane parts, there is no substitute , 
for quality—they must be right. ie These bushings, used on variable pitch air- 


; , : ; craft propellers, are made of hard, wear- 
It’s one thing to get the required accuracy and fine finish. It’s quite another resisting bronze, which is very difficult to 
Bot : : . : , machine. They are turned with cemented car- 

to get it and still keep the manufacturing Costs from going sky high. That’s hide wud bigh-abend steel tals, Eetveaeaigitiy 
the reason this manufacturer chose the Gisholt 1L High-Production Turret of the Gisholt machine enables this manufac- 


Lathe to machine these propeller bushings. turer to obtain exceptionally close limits, and at 
: : unusually high cutting speeds. Notice their 
Some of the outstanding Gisholt features that make such performance mirror-like finish. 


possible are: rigid one-piece bed and headstock; solid hardened ways, for 
accuracy and permanent alignment; quick indexing tool post and power 
rapid traverse on both carriages for quickly positioning the tools; cross 
feeding turret, for adaptability to a wide variety of work; and the Gisholt 
Power Speed Selector with finger-tip control, permitting the operator to 
obtain the desired spindle speed instantly. 
If you are interested in saving money on your machine operations, or Giihals ial Penheaila Cain talline oie 
stepping up your production, a Gisholt engineer will be glad to discuss completely described in this new bulletin. 
your problems with you. Your copy will be sent on request. 


“YOUR SMARTEST INVESTMENT TODAY—BETTER MACHINE TOOLS” 


~~ GISHOLT. 


MACH IN E COMPAN Y 
Qe 1229 EAST WASHINGTON AVENUE, MADISON, WISCONSIN, U.S.A 


TURRET LATHES - AUTOMATIC LATHES « BALANCING MACHINE 
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tion adds much stiffness or work hard- 
ness to the material. This often proves 
to be a desirable feature of the coining 
process. Tolerances of +.001 —.001” 
can readily be held on the thickness 
of sections which are coined. 

The types of operations handled by 
coining may be classified as follows: 


1. Coining to displace metal to pro- 
duce parts having irregular cross-sec- 
tion. 


2. Coining to size parts as a substi- 
tute for machining operations; for ex- 
ample, a substitute for grinding. 


3. Coining to straighten pieces. 

All three types of operations are in 
use at Endicott with the first and second 
types predominating. The advantages of 
the coining process are: 

1. Rapid displacement of stock. 

2. The ability to produce parts of 
varying cross-section and, therefore, to 
use shapes that otherwise would not be 
economically practical. 

3. A reduction in the number of 
parts and elimination of sub-assembly 
operations. 

The limitations of the process are: 

1. Tool cost. 

2. Its use limited to the softer tem- 
pers of steel and to non-ferrous metals 
such as brass, copper and aluminum. 





use A DoAu 


This part 1212” long, 
7%” wide was sawed 
from 1%6” cast iron on the 
DoAll in exactly 30 min- 
utes. Formerly, it was 
drilled, chipped and filed, 
requiring 6 hours. 


FREE—New Handbook on Contour Machin- 
ing—158 pages of valuable metal 
working helps. 


CONTINENTAL MACHINES, INC. 


1304 S. Washington Ave., 
Minneapolis, Minn. 




















. “i 
BAND SAWING 
BAND FILING 
BAND POLISHING 

* 


STOP “BLACKSMITH” METHODS 





ea 
STARTLING RESULTS 


Contour Sawing, the new DoAll process of machining, is recog- 
nized as the fastest precision method of removing metal; cuts out 
internal and external shapes from any metal up to 10” thick. 


Does work of 3 machines. 
DoAll is a moderately priced, 
rugged, precision machine tool 
that replaces shaping, milling 
and lathe work on a large va- 
riety of jobs with enormous 
savings. 


Used in large and small plants 
in 30 countries by such firms 
as General Electric, Ace Tool 
& Die, U. S. Navy, Picatinny 
Arsenal, Kokomo Spring, Mer- 
genthaler Lino- 
type, Ford, Fisher 
Body, John Wood 
Mfg. Co., Conti- 
nental Scale, etc. 


Let a factory trained 
man bring a DoAll to 
your plant and show 
you what it does, what 
it saves on your own 
work. 


Lj) Send data on the DoAll 
[] Send Free Handbook. 


Address 
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Compound Dies for Secondary 
Operations 

Compound dies for secondary opera- 
tions should be used when 2 operations 
can be accomplished at one handling 
by using this construction. This is par- 
ticularly true where the operations to 
be performed have a close relation. 
Combinations frequently found are as 
follows: 

l. Piercing and shaving. 

2. Shaving internal and external sur- 
faces. 

3. Drawing and piercing. 

When shaving operations are in- 
volved the die block should be 
mounted on the upper shoe. We be- 
lieve that this feature has the following 
advantages: 

1. With the punch on the lower shoe 
and the die traveling down over the 
blank and punch, shaving chips are 
disposed of more easily and do not in- 
terfere with the accurate location of the 
part. 

2. When the part has holes which 
can be used for locating purposes we 
believe it is a distinct advantage to 
have the locating pins mounted rigidly 
in the punch rather than mounted in a 
movable pad as would be the case if 
the die were on the lower shoe. 

3. When it is necessary to locate the 
part by means of a nest it is possible 
to control the position of the nest to a 
greater degree of accuracy by mount 
ing it on a spring pad which surrounds 
the punch. This spring pad is cleared 
all the way around the punch to permit 
rapid disposition of chips and is guided 
by means of two large pins riding in 
long bushings in the spring pad. In the 
making of shaving dies it should be 
noted that the die is so arranged that 
the direction of shaving corresponds 
exactly with the direction of blanking. 
In other words, the punch side of the 
part when blanked becomes the punch 
side of the part when shaved. 

Index Dies—Secondary Operations 

Considering the entire field of 
ondary operations on small parts, index 
dies have a small field of application. 
Whenever they are used we usually 
find one or more of the following con- 
ditions: 

1. Tool cost 


Ssec- 


The need for repeating 


the same operation a number of times 
om one piece at an economical tool 
cost, particularly where ultimate pro- 


duction is small. 

2. Handling cost—The need 
a part through a series of operations 
at minimum handling cost which can- 
not be done in one die station and 
which could not be handled as easily 
from the strip. 

3. Accuracy—The 
vide a degree of accuracy tha 
not be accomplished in a single station 
die, due to die hardening problems or 
to growth or distortion in the part itself 

4. Practical Die Constructior 
make possible a die construction prac- 
tical to build and operate and ec 
cal to maintain. 

Secondary operation index di 
probably used more for piercing than 

Ps bie 
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they reduce the cost 
per piece machined 


HAYNES STELLITE ALLOY TOOLS 
are STANDARD 








PLUNGE CuT—Forming a V-groove in a hard 
cast iron pulley for a gasoline engine with a 
on these Automotive Jobs. ei Haynes Stellite “2400” solid tool bit at 170 
surface feet per minute, using a hand feed. 
The plunge cut is 4% inch wide and 3% inch 
deep. Pieces per grind—165. 




















ForGceD SAE 4620 STEEL — Rough-boring 
two diameters and rough-turning the back 


TRANSMISSION CASE — Rough-milling the 
contact faces of cast iron transmission cases 
angle of a 12% ,-inch O.D. internal drive gear 
with Haynes Stellite “2400” solid tool bits 


at a speed of 256 surface feet per minute. 


for passenger cars with Haynes Stellite 
J-Metal blades in an 11-inch cutter head at 
118 surface feet per minute with a feed of 16 


inches per minute. Pieces per grind—350. 


Pieces machined per grind—55. 











HAYNES STELLITE SPECIALTIES — Haynes , ro © 7 , 
i HAYNES STELLITE COMPANY 
Stellite alloys are also widely used as special 
castings—either rough or finished to your Unit of Union Carbide and Carbon Corporation 
specifications—for high resistance to abrasion, CE ‘ 

: . : . . New York, N. Y. Kokomo, Indiana 
corrosion, and heat. For information write 


Kokomo, Indiana, or the nearest district office 





Chicago, Cleveland, Detroit, Houston, Los 







Angeles, New York, San Francisco, Tulsa. 











High-production metal-cutting tools 


Red-hard, wear-resisting alloys of cobalt, 
chromium and tungsten 





The words **Haynes Stellite’’ and the designation **2400" are trade- 
marks of Haynes Stellite Company. 
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THIS UNIQUE LABORATORY 
Eliminates the Doubtful Few 






equation 


COSTS NO MORE to get 
this Parker-Kalon Quality-Control 
Guarantee with every box of.... 


Hardened Self-tapping Screws 


Types. sizes, head-styles for every 






assembly of metal or plastics 


vivid 


Cold-forged Socket Screws 


CapSerews.SetScrews. 
Stripper Bolts madeto 
a new high standard 

of quality 


Wing Nuts-Cap Nuts-Thumb Screws 


Cold-forged .. Neater. Stronger 


Ore ) DP 
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? That Threaten 
Fastening Jobs 


Parker-Kalon Quality- Control assures fastening 


devices that ALWAYS work right and hold tight 


Specify PARKER-KALON and 
you get valuable protection against 
the “Doubtful Few”. . . the few 
imperfect screws in a box that waste 
time and labor in assembly work 

. that fail to make satisfactory 
fastenings. 

With a $250,000 Quality-Control 
Laboratory that has no counterpart 
in the industry, Parker-Kalon is 
able to maintain standards of qual- 
ity never before attained. Hardened 


Self-tapping Screws, Socket Screws 
and other fastening devices are pro- 
duced and tested under a remark- 
able control routine that makes each 
one better than “good enough.” 
When you need fastening devices, 
it will pay to see that they come 
from the most modern plant in 
the screw industry. Parker-Kalon 
is equipped to “make them bet- 
ter”! Parker-Kalon Corporation, 
200 Varick Street, New York City. 


SOLD ONLY THROUGH RECOGNIZED DISTRIBUTORS 


>ulty PARKER-KALON 
Coit Fastening Devices 
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May Miectings 7 


BALTIMORE 
May 13, 1940—Dinner 7:00 P. M. Regular Chapter meeting for 
members only. 8:00 P.M. Mr. Ford R. Lamb, Executive Secretary, 
speaker for the evening. Every member is urged to attend and 
make plans for this coming year. 


For Dinner Reservation: Nils H. Lou, 3515 Glenmore Ave., Baltimore, 
Maryland. Phone: Hamilton 0851. 


BUFFALO 


May 16, 1940—Dinner 6:30 P.M., University Club, 546 
Delaware Avenue. Technical Session 8:00 P.M. 

Speaker: B. P. Schiltz, Engineer, Foot-Burt Company 

Subject: “Modern Surface Broaching” 





CLEVELAND 

May 10, 1940—Dinner 6:30 P.M., Technical Session, 8:00 
P.M. Allerton Hotel 

Speaker: Dr. H. A. Grove, Sfainless Steel Metallurgist, Republic 
Steel Company. 

Subject: “Manufacture & Application of Stainless Steel.” Talking 
Picture—"Republic Enduro.” 

Coffee Speaker—Ralph C. Mize, U. S. Weather Bureau, Cleveland, 
Ohio. “Talk on the Weather and Forecasting and Recording In- 
struments.” 


Dinner Reservations—Call W. T. Reiff, Jr., Cleve. Duplex Mach'y 
Co., Ine., MA-0112. 


DAYTON 
May 24, 1940—Dinner 6:30 P.M., Gibbons Hotel, Second 
Anniversary. National Officers expected to be present. 
Speaker: G. J. Bates 
Subject: “Better Methods” 
There will also be exhibits and surprises. 


DETROIT 
May 9, 1940—Ford Moto: Company, Administration Build- 
ing Cafeteria, 3674 Schaefer Road, Dearborn, Michigan. 
Dinner, 6:30 P.M. sharp. Technica! Session, 7:30 P.M. 
Trip through Tool and Die Plant, 8:30 P.M. 


ELMIRA 
May 17, 1940—Plant tour in afternoon of Ingersoll-Rand 
plant at Painted Post, N. Y. Dinner, 6:30 P.M., Ingersoll- 
Rand Restaurant. Technical session at 8:00 P.M. 
Speaker: B. P. Schiltz, Engineer, Foote-Burt Company 
Subject: “Modern Surface Broaching” 


HARTFORD 
May 6, 1940—City Club, Hartford. Dinner 6:30 P.M. 
Exhibition of model aeroplanes, courtesy Hartford Model Aoro- 
nautics Club. Technical session will include movies. 
May 15, 1940—Third Annual Spring Outing at the Wampanoag 
Country Club. Hartford Chapter is offering a cup. Dinner at 7:00, 
followed by entertainment. 


NEW YORK-NEW JERSEY 
May 14, 1940—Dinner 6:30 P.M., meeting 8:00 P.M., Robert 
Treat Hotel, Newark, N. J. 
Speaker: George Binns, Development Engineer, Cincinnati Milling 
Machine and Cincinnati Grinders, Inc. 
Subject: “Centerless Grinding.” 
Reservation: Ben Brosheer, Medallion 3-0700. 


PHILADELPHIA 
May 16, 1940—Dinner at 6:30 P.M., Engineers Club, 1317 
Spruce Street, Philadelphia. Real coffee speaker to be 
announced. 


Speaker: W. T. Stegemerten, Supt. of Equipment, Methods, West- 
inghouse Electric and Mig. Company. 


PITTSBURGH 
May 10, 1940—Dinner 6:30 P.M., Hotel Henry. Technical 
meeting 8:00 P.M. 


Speaker: Fergus O’Conner, Maintenance Engineer of the Pitts- 
burgh Plate Glass Co. 


Subject: “Factory Maintenance as a Productive Medium instead 
of an Expense.” Illustrated slides and a “Glass Brick Bank’ 
souvenir for each who attends the dinner. 


(Continued on page 54) 
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THESE SOCKET SCREWS 








One of 16 precision steps in 
Parker-Kalon Quality-Control 


DOUBTFUL FASTENINGS 
ARE PREVENTED BY 
PARKER-KALON QUALITY CONTROL 


Unmatched assurance of superior fastening jobs is 
obtained when your socket screws have been produced 
under Parker-Kalon Quality-Control. Every screw in a 
box is guaranteed by a 16-point test-and-inspection 
routine that eliminates doubtful units . . . screws that 
might gum-up fastening jobs or fail in service. 

Below is an outline of the rigid control routine that 
is made possible only by Parker-Kalon’s $250,000 
Quality-Control Laboratory. Read it ... see why “Quality- 
Control” means uniformly “better than good enough.” 

Order Parker-Kalon next time . . . and look for the 
Quality-Control Guarantee that vouches for this extra 
quality. For free samples and distributor’s name, write 
Parker-Kalon Corp., 190-198 Varick Street, New York. 


Quality - Controlled 


16-point test and inspection routine covers: 
Chemical Analysis; Tensile and Torsional 
Strength; Ductility; Shock Resistance under 
Tension and Shear; Hardness; Head diameter, 
height and concentricity; Socket shape, size, { 





depth and centricality; Class 3 Fit Threads; 
PS Clean-starting Threads. 


PARKER-KALON 





COLD-FORGED 


CAMS 
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LOoKInG|| AROUND 


by footy Scope 
! 


B hore are not over a half dozen peo- 
ple who know the identity of the 
writer of this column, hence my sur- 
prise the other day to have a certain 
executive say to me, ‘One gets the 
impression from reading your ‘Looking 
Around’ column that a Tool Engineer 
needs to be a complex person combin- 





ing the mind of an executive, research 
engineer, student of time study, ma- 
chine operator, and everything be- 
tween.” I replied, ‘You have summed 
it up in your usual terse, accurate man- 
ner. 


After attending the technical sessions 
at the Annual Convention of A.S.T.E. 
in New York City, I am more con- 
vinced than ever that this is true. The 
Friday session conducted by A.S.T.E.er 
“Herb” Hall on “Tool Engineering Ed- 
ucation” showed too, that many men 
realize the need for the development 
of that complex mind for the work of 
tomorrow. 


When men like Clifford Stillwell, vice 
president of The Warner Swasey Com- 











] Self-Regulating Air- 
*Cushion eliminates 
shock and vibration. 


2 Quick-opening Air Duct 
“assures quick starting 
under full power. 





There are 3 types of NOPAK 
Air Cylinders, (a) Self-Regu- 
lating Cushion (b) Adjustable 
Cushion and (c) Non-Cush- 
ioned. Each available in 6 
standard mountings. 
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Self-Regulating Air- 
CushionWins Many Users 


In industry after industry, NOPAK Air Cylin- 
ders, with the new type Self-Regulating Air 
Cushion, are being adopted as standard shop 
equipment. Quiet and quick-acting, they sell in 
the same price range as non-cushioned cylin- 
ders which they are replacing in many plants. 


The fact that they eliminate metal-to-metal impact, 
reduce shock and vibration, means longer life not 
only for the cylinder itself... but for the equip- 
ment which it actuates. Maintenance costs are 
reduced to a minimum, costly delays prevented. 


For further information on this NOPAK achieve- 
ment—write for illustrated bulletin presenting all 
the latest developments in NOPAK Air Cylinders. 


GALLAND-HENNING 
MFG. COMPANY 


2757 S. 31st Street © Milwaukee, Wisconsin 
Representatives in Principal Cities 


NOP Breen 


DESIGNED for AIR or HYDRAULIC SERVICE 


A 2981-1, 
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pany, go to the trouble and expense 
to develop such men, it shows the 
need is established and the correct 
trend is developing. Therefore, I was 
intensely interested in the discussion 
taking place after J. W. Barker, Dean 
of Engineering at Columbia University, 
and E. L. Bowsher, Superintendent of 
Toledo, Ohio schools, finished their 
splendid papers. I believe the discus- 
sion period took as much time as the 
symposium itself. 


The need is definite in our town the 
same as in yours. Several young men 
in our chapter have approached me 
asking where they could turn for more 
advanced training in Tool Engineering. 
Yet here in our city that supports a 
college as well as technical high 
schools, nothing is offered to such am- 
bitious fellows who haven't the funds 
to go to college. And even if they 
had funds available, there are only 
two or three colleges in the country 
that have even considered, (and only 
considered it) Tool Engineering as a 
science in itself. It is true that Mechani- 
cal Engineering does have courses in 
Machine Design, Strength of Materials, 
and Elements of Mechanics. Having 
labored through those college courses 
myself, I know how comparatively little 
use they are to a Tool Engineer. There- 
fore, in lieu of that, it would seem that 
if each chapter would build up a stu- 
dent chapter and develop its personnel 
along Tool Engineering lines peculiar 
to the companies in that locality, it 
could and would receive whole hearted 
support, even financial, from employ- 
ers. 


What group of men are in a better 
position to cooperate with company ex- 
ecutives and educators to constructively 
criticize and advise than we of the 
A.S.T.E. We can make of Tool En- 
gineering, a science—a Profession, if 
you will—comparable to any. I call it 
a profession, for that is the title it de- 
serves. For some strange reason En- 
gineers have never received the recoo- 
nition now bestowed upon Doctors of 
Medicine, Dentists and others, and are 
not looked up to as are these men who 
are in a field that has had better press 
agents than we. It is strictly our own 
fault and we ought to do something 
about it. Don’t misunderstand me; I 
wouldn't disparage any field or science 
as great as these. Men in those fields 
continue to save lives and increase 
longevity. All in all, they have done 
a wonderful work; but so have en- 
gineers in our commercial plants. Par- 
ticularly is this true in this country. 


Yet, does the Tool Engineer who de- 
signs safety devices receive proper 
credit for saving lives and limbs? What 


about the engineer who improves 
brakes, lights, power, tires, glass, etc., 
on automobiles, trains, airplanes, and 
other means of transportation? Who 


looks up to him in his community? 
Where is the honor, due the engineers 
(Continued on page 65) 
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Carboloy Sheet Metal Draw Dies 
Still Operating After 7,200,000 Pieces 


An example of the service obtained from 
Carboloy sheet metal draw dies is illustrated 
in an application at a mid-western plant. As 
shown below, a steel ferrule is formed in 10 
passes from blank to finished ferrule. 





Carboloy cemented carbide dies are used for 
8 of the 10 passes. Dies have been in use 
continuously since April 1937, have produced 
7,200,000 pieces since that time and are still 
operating. Carboloy die sizes in use for 
sheet metal drawing range up to 6” I.D. 


Many Uses For Carboloy 
In Form of Hollow Cylinders 


Many industries having problems of rapid 
abrasive wear on localized areas of machine 
parts, tools, etc., have found numerous uses 
for Carboloy in the shape of hollow cyl- 
inders. A few of the many applications in 
use today are: Cam rollers, valve seats, 





spindle bearings, ring gage and large plug gage 
inserts, workrest bushings, burnishing punch 
bushings, punch die inserts, etc. When re- 
questing information, state sizes, probable 
quantities, type of job and finish required. 


Carboloy Tool Removes 38 Cu. In. Per Min. 
On S.A.E. 2350 Spindle Job at Monarch 


One of the 2000 Carboloy tool applica- 
tions at Monarch Machine Tool Company is 
the turning of S.A.E. 2350 spindle forgings, 
36” long, 4” diameter. Set up on a 20” 
Monarch lathe equipped with 30 H.P. motor, 





a Carboloy tool turns this forging at 300 
f.p.m., feed of .020” per revolution. Maxi- 
mum depth of cut 54”. The operation is com- 
pleted in eight minutes, removing 38 cubic 
inches of metal per minute. High speed steel 
tools formerly required 24 minutes. The 


Carboloy tool completes five forgings 


between grinds. 


Recent Carboloy Literature Bulletin GT-120 
containing complete data on steel cutting 
with Carboloy tools. Booklet GT-403 des- 
cribing the general purpose use of Carboloy 
tools on 1500 small-lot applications at 
Warner & Swasey Company. 
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| Does it pay to use Carboloy tools 
| for small-lot, diversified machining 
work? 
Can you use Carboloy tools 
broadly throughout a plant for 
every-day-run-of-the-mine applica- 





MONARCH 
n 2,000 


small-lot 
jobs... 





Today, Monarch will tell you that 
Carboloy tools have stepped up 
machining production an average 
of more than 33%, and stepped 
down machining costs an average 
of 25% on more than 2,000 small- 











tions? lot jobs in the Monarch 
Ask Monarch! Again / plant. 
In the Monarch plant 6 Lp How did Monarch get 
you'll find Carboloy ee eee these quantity-produc- 
Use of Carboloy ; 
tools used as general PAYS DIVIDENDS! tion results on small-lot 
purpose tools for 75% 4 work? The method is 





of all turning, facing, 

boring on cast iron and STEEL, 
and 100% of all end milling and 
face milling on cast iron and 


semi-steel. 


surprisingly easy! It’s a 
method any plant can use to 
increase production and reduce 
costs on diversified, short-run jobs. 


Write for the FACTS! 


CARBOLOY COMPANY, INC., 11145 E. 8-Mile Blvd., DETROIT, MICHIGAN 
CHICAGO « CLEVELAND » NEWARK « PITTSBURGH « PHILADELPHIA * WORCESTER, MASS. 


CARBOLOY 


REG US. PAT. OFF. 


TUNGSTEN CARBIDE—TANTALUM CARBIDE— TITANIUM 
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for a convincing demonstration of the faster, 
easier, tighter set-ups Bristos give you. An eye- 
opening experience awaits you... one that will give you 
a new slant on socket screw performance. And it won't 


cost you a cent! Just mail in the convenient coupon 


printed below. 


Only a Bristo gives you... ALL THESE ADVANTAGES 


In return, we will send you an ample supply of Bristo Socket Screws and 
Wrenches, in standard sizes. First, notice how the fluted wrench locks 
tight in the socket. No wobble. No excess play. Then, watch how 
tight a Bristo can be turned up... Now, back it off and re-tighten. No 
damage to socket walls,—-no slipping wrench, no stripping, no rounding 
out. That's Bristo’s performance, which means stronger construction, 
faster assembling, saving in labor, 
time, money,— advantages that you 
will want to cash in on 





QUICK BRISTO FACTS 


Lock-tight socket head, 
won't split, shear, round 
out, jam or strip... Set 
tighter with less effort. 
...No loosening under 
vibration. Take wrench 
without fumbling. ..or 
skidding. 


ACT NOW! 

Send in this coupon for your free 
samples and helpful bulletin 83-8 V. 
The Bristol Company, Mill Supply 
Division, Waterbury, Conn. 


BRISTO> 





SOCKET SCREWS 


THE BRISTOL COMPANY, Mill Supply Division 
Waterbury, Conn. 


Send me sample Bristo Socket Screws and Bulletin 83-8 V. 
Name 


Address__ 
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American Tool Engineers in 


the International Perspective 
By S. KERSHAW 
CANADIAN ACME SCREW & GEAR LTD 


Never was a moment more opportune to record the 
achievement of Americans in the cause of Peace and Tool 
Engineering. That this fact, kept in the background, re- 
quires limelight struck me when during our last Ontario 
Chapter meeting Mr. Smart rose to stress the benefit ac- 
crued to American Tool Engineering by the absorption 
of skilled engineers of the other Nations in its ranks. The 
story of American Tool Engineers contribution in the devel 
opment of new industries in Europe, Australia, China, is 
yet to be told and will fill you with pride and interest. 

American Tool Engineers were instrumental in the crea- 
tion of Automobile, Aircraft, Telephone, Agricultural Imple- 
ments, Radio, etc., plants all over the world. They intro- 
duced the manufacture of novel types of machine tools to 
England, Germany and France. Their activities extended 
to all fields of Engineering and large independent con 
cerns like Skoda in Czecho-Slovakia were e 
American Tool Engineers to further their produc 






American Tool Engineers gave these far countries not 
only the benefit of their experience—they helped to spread 
U. S. ideas of Peace, Freedom and Equality of Opportunity. 


Nothing illustrates the adaptability and efficiency of 
these fellow Americans better than a few facts as to vary 
ing engineering conditions prevailing, for instance, in 


Europe. The higher cost of gasoline requires the 
smaller consumption in engines. Specifications relating to 
electrical appliances differ considerably from those in 
force in America. The machine tools made had to conform 
to the altered design of the finished product to be ma 
chined. Different operating conditions had to be taken into 


account. Methods of building machine tools and to use 
them are at variance with U. S. routine. The fact that Ameri 
can Tool Engineers could produce men capable to master 


all these new requirements with 
creditable. 


Returning home from unruly co 


jreat success 


highly 


intries these Ambassa- 


dors of Goodwill have settled down again to routine work 
in America. A few of them have consented to write a 
‘ursory account of their activilies abroad. 





MAY MEETINGS (Continued from pag 


ROCHESTER 
May 15, 1940—7:45 P.M., Lower Strong Audit 
R., River Campus. 
Speaker: B. P. Schiltz, Engineer, Foot-Burt Company 
Subject: “Modern Surface Broaching” 


SCHENECTADY 
May 13, 1940—8:00 P.M., Rice Hall of the 
Company. 
Speaker: B. P. Schiltz, Engineer of Foote-Burt Company. 
Subject: “Modern Surface Broaching.” 


SOUTH BEND 
May 9, 1940—7:00 P.M. in the Oliver Hotel. 
Speaker: Malcolm F. Judkins, the Firth-Sterling Steel Co., McKees- 
port, Pa. 
Subject: “Firthite Sintered Carbide and Tipped Tools.” 


General Electr 


ST. LOUIS 
May 9, 1940—Dinner 6:30 P.M., Technical meeting 8:00 
P.M., Melbourne Hotel. 
Speaker: Herman Zorn, V & O Press Co., Hudson, N.Y. 
SYRACUSE 
May 14, 1940—Dinner 6:30 P.M., Syracuse Industrial Clul 


Technical Session 8:00 P.M. 
Speaker: Herbert Kennedy of Foote-Burt Company. 
Subject: “Broaching and Broaching Tools.” 


TOLEDO 
May 14, 1940—6:30 P.M. Hotel Willard. 
Speaker: Attorney James Martin. 





TOOLS TO FIT 
YOUR 
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A.S.T.E. DOINGS 
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submitted the names of eleven new 
members. They are: Hugh H. Wellman, 
William A. Turner, Harvey H. Klein, 
J. Frank Price, Donald C. Robinson, J. 
Corson Ellis, Earl T. Troendle, Philip 
M. Krick, George P. Weiland, Anihony 
Graf, and Ben Hoag. 

Under its new chairman, C. T. Allen, 
the Chapter is looking forward to a 
fine year of continued progress. 

The: April meeting of Elmira Chapter 
was held at the Athens Plant of Inger- 
soll-Rand Company on Friday, April 
12th. Plant tours were arranged for 
the afternoon. Dinner was served to 
82 members and guests in the company 
cafeteria with 150 present to hear 
Walter K. Bailey of Warner & Swasey 
Company on “Telescopes and Turret 
Lathes”. J. R. Blank, Chairman; C. D. 
Thomas, Vice Chairman; E. J. Carlton, 
Secretary, and Harold King, Treasurer, 
were installed as chapter officers for 
the coming year by John R. Lynch, the 
retiring chairman. 


The April meeting of Schenectady 
Chapter No. 20 was held in Troy, N. Y. 
The W. & L. E. Gurley Co., graciously 
acted as host for the entire affair which 
included a tour of the Gurley plant in 
the afternoon and a dinner meeting 
followed by a technical session in the 
evening. 


Our chapter is indebted to C. E. 


Smart, works manager of the Gurley 
Co. and one of the newly elected vice 
chairmen of Chapter No. 20, for his 
efficient handling of the arrangements 
for this affair. 

In the business meeting following 
the dinner, the new officers for 1940 
were installed. They are F. Diehl, 
Chairman; A. Schuneman, C. E. Smart 
and F. Naker, Vice Chairmen; D. G. 
Saurenman, Secretary, and R. H. Wilki, 
Treasurer. 

E. W. Ernest, retiring chairman, ex- 
pressed his appreciation for the co-op- 
eration given during his term of office. 

At the technical session, which was 
held in the auditorium of the Gurley 
plant, W. K. Bailey of the Warner & 
Swasey Co., spoke on “Telescopes 
and Turret Lathes”. 

We wish to welcome to our organiza- 
tion, and to this column, the latest ad 
dition to our rapidly growing family— 
the Boston Chapter No. 33. 

The newest member of our family 
got off to a flying start on the evening 
of March 28 with 82 charter members 
signed up, and if the attendance at 
the organization meeting is any indi- 
cation of the future of the Boston Chap- 
ter, they should shortly be one of our 
larger chapters. 

The organization committee has done 
an excellent job and deserves a great 
deal of credit for its work. 

Officers elected for the Boston Chap- 
ter were Al Forbes, Chairman; C. A. 
Lockwood, Vice Chairman; W. W. 
Young, Secretary; J. Geddes, Treasurer. 





Pittsburgh Chapter’s April 12th meet- 
ing scored several ‘'Firsts;” it was the 
first time they had gathered at the 
Hotel Henry; the first meeting at which 
new officers, headed by W. B. Peirce, 
officiated. The big first of the evening 
was the most fortunate and thorough 
work of Bill Owen, program chairman, 
in obtaining Mr. Everett Chapman, 
President of Lukenwald, Inc., of Coates- 
ville, Pennsylvania, who delivered a 
technical session that the attending Tool 
Engineers found interesting, as well as 
instructive. Mr. Chapman spoke of 
Stress Distribution as Affected by 
Foundry Conditions; the Effect of 
Notches, Prick-Punches, Scratches or 
Lines and Design as to Residual 
Stresses; the Producing of Locked-Up 
Stresses by Thermal Transients. 

Says Pittsburgh Publicity Chairman 
Bob Ford: “It was nice to have ‘our 
Jim’ back as just one of the boys in 
the chapter.” 

Installation of officers and the appoint- 
ment of chairmen of the standing com- 
mittees comprised the principal busi- 
ness at a dinner meeting of the Tri-City 
Chapter of the American Society of 
Tool Engineers held Wednesday eve- 
ning, April 3rd, at the LeClaire Hotel, 
Moline, with about 130 attending. 

J. B. Morganthall of the Tractor Divi- 
sion, John Deere Wagon Works, Moline, 
was installed as Chairman. He succeeds 
Otto Reller of the Moline Tool Com- 
pany to the office. Other officers in- 
stalled included J. E. Gilkrist of the 


(Continued on page 58) 





does all things well.” 


special setting-up. 
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5750 Bloomingdale Ave. 
Eastern Sales Office: 














The busiest tool in the tool roms, an 
essential tool in the complete die shop 
and a time and money saver in the 
maintenance department, because “it 
The MARVEL 
No. 8 Metal Cutting Band Saw (ca- 
pacity 18” x 18”) will snip off an Ye” 
drill rod, rough out the largest billet 
or cut a perfect 45° mortice on the 
end of a large I-beam without any 
Its large planer 
type bed takes all work. 
ous blade feeds into the work at any 
angle from 45° right to 45° left. It has 
a large removable vise and a combi- 
nation hand and/or power feed. 


ARMSTRONG-BLUM MFG. CO. 
“The Hack Saw People” 


199 Lafayette St., New York 


MARVEL SAWS 
MARVELNO.s... if does all 


things well 


Its continu- 


Chicago, U.S.A. 






MARVEL 
NO. 8 


WRITE FOR BULLETIN 800A 
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WHAT IS THE COST OF 


Here is a way to make a rough estimate. First, 
count the number of tools waiting in your tool 
room for regrinding or reworking. ‘Then mul- 
tiply by the average time lost when your ma- 
chines or presses must be stopped to replace dull 


or worn-out tools. 


You will be surprised at how much output 
you are losing simply through shutdowns 
caused by tools. Yet more than half of these 
shutdowns can be avoided in a way success- 
fully being used by hundreds of plants. For 
example... 


Suppose you had a heat treating method that 
would insure a greater margin of safety against 
service failures—would this reduce your “idle 


tool time”? And—suppose you had a more 


accurate way to select for each job the one 
best tool steel to use—could you get longer 


runs and fewer shutdowns? 


You can get these benefits, and simplified heat 
treatment in the bargain, by using Carpenter’s 
Matched Set Method of Tool Steel Selection 
and Carpenter’s Matched Set of Tool Steels. 


Furthermore, there is an easy, quick way to 
start cashing in immediately. Just ask your 
Carpenter representative. He will be glad to 
help you locate the places in your plant where 
elimination of shutdowns can most quickly 
be accomplished—and where you can gain 
the greatest rewards in the fastest time. Use 


this coupon today. 


Wt Tul Vy] ‘ IN YOUR PLANT? 





THE CARPENTER STEEL COMPANY... .. READING, PA. 













HERE IS MUTE EVIDENCE—it takes 10 minutes to re- 
move each of these dies from the press and replace its dupli- 
cate. The tools on this table, therefore, represent approxi- 
mately 800 minutes or 134% hours of Lost press time. The 
tools are waiting to be restoned after “loading up’’ on finish 
drawing stainless steel watch cases. Shutdowns per press 
from this cause accounted for 40 minutes lost production 
or 133 pieces per day. 


HERE IS THE SOLUTION— 
simply following the suggestions 
given by Carpenter’s Matched 
Set Method cleared up this pro- 
duction headache. By switching 
to Carpenter’s K-W Matched 
Tool Steel, lost time per press 
per day was cut from 40 min- 
utes to three minutes (average). 
Production jumped by 123 pieces 
per press per day. Time spent 
per day restoning the tools from 
each press dropped from two 
hours to 10 minutes. This exam- 
ple is typical of the kind of re- 
sults users of Carpenter Matched 
Tool Steels frequently achieve. 


THE CARPENTER STEEL 
COMPANY 
122 Bern Street, Reading, Pa. 





Tell us how we can apply the Carpenter Matched Set 
Method of Tool Steel Selection to reduce shutdowns and 
cut production costs in our plant. 


MATCHED na 
TOOL STEELS - aa 
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Walworth Company, Kewanee, Ill., as 
Vice Chairman; W. C. Fidler, Reynolds 
Engineering Company, Rock Island, as 
Secretary, and Kenneth Jasper, Rocx 
Island Arsenal, as Treasurer. 

Rockford Chapter No. 12 enjoyed an- 
other fine meeting on April 4th when 
it resolved itself into a Father and Son 
affair, sharing the meeting with both 
the ‘Rockford Gas Bugs,” an organiza- 
tion of hobbyists interested in build- 
ing and flying gasoline powered air- 
plane models, and the Junior Engineer- 
ing Club of Rockford High School. An 
exhibition of many beautiful jobs of 
model building resulted. 

The menu committee experimented 
with a Swedish ‘Smorgasbord” instead 
of a regular dinner. Well, we're gues 
sing that some of the members wer2 
other than Swedish. Immediately fol- 
lowing the Smorgasbord the newly 
elected officers were installed by Ed 
Dickett, First National Vice President, 
then a fine talk on Hobbies was given 
by LaVerne Ryder. The speaker of the 
evening was Capt. Jack Knight whose 
timely topic was ‘Radio Highways of 
the Air’. 

April 1 was a banner meeting for 
Hartford Chapter and no April Fooling! 
An unusual dinner was held at the City 
Club. After the dinner, election of of- 
ficers for the coming year took place, 


and the newly elected officers are as 
follows: Fred L Woodcock, Chairman; 
Henry Moore, Vice Chairman; Dick 
Miller, Secretary (second year), and 
Carl Moeller, Treasurer. 

The technical session featured E. V. 
Crane of the E. W. Bliss Company, 
whose subject was “Plastic Working 
of Metals by Power Pressing”, which 
was very instructive and was greatly 
appreciated by an audience of more 
than 300. 

The high light of the meeting was 
the presentation of the National Mem- 
bership Cup, as you can see from the 
picture that Ray Morris, Fred Wood- 
cock, and Bob Englund are right proud 
of it, and we plan to keep it here as 
we like it so well. It’s a challenge 
which reminds me that if you want to 
see it come to Hartford on May 15. We 
are going to have a gloating party at 
the Wampanoag Country Club, one of 
he best golf courses in New England. 
Golf all day and dinner in the evening, 
at which time Hartford is going io offer 
a cup to be competed for by teams 
from other New England Chapters 
Plenty of prizes—and so we cordially 
invite every member of the A.S.T.E. to 
join us. Don't forget the date—May 15. 

After its first annual dance Los 
Angeles Chapter started a spring term 
of meetings with the monthly dinner 
held at Scully’s Cafe on March 28th. 
With the stiffness and formality natural 
to new organizations wearing away, 
the spirit of this meeting augured weil 


for its place in the engineering life of 
Southern California. 

With half of the evening turned into 
a symposium for the exchange of idea 
a style of meeting has been arrived ai 
which is bringing enthusiastic response. 

F. H. Metke’s black-board lecture on 
Gear Design followed by a question 
and answer period handled by F. An 
derson climaxed an exceptionally fine 


color film shown through the courtesy 
of the Cincinnati Milling Machine Co. 
This film on “The Physics of Metal 


Cutting’, explained by Wendell H. 
Kinney, drew many questions which 
were answered by Wm. Siebert of the 
above mentioned concern, and Roy T. 
Weise of the Union Twist Drill Co. 

Worcester Chapter held its April din 
ner meeting on Monday night, April & 
at the Putnam & Thurston's Restaurant. 
Approximately 120 members attended 
the dinner and meeting. 

After the dinner, our newly elecied 
officers were installed in their offices 
and after the installation ceremony, our 
National President, A. H. d’Arcambal, 
spoke, giving a brief summary of the 
Society's history and rapid growth. 

The Springfield Chapter was repr 


sented at our meeting by its Chairman 
Vice Chairman, and Treasurer, Frank 
Curtis, M. J. Brennan, and Ed. Shelden 
respectively. Boston was represented 


by its Secretary, Bill Young. Hartford 
was represented by its Vice Chairman 
Henry Moore, and by the 
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A TONIC 


SPEEDS UP CIRCULATION 
OF TOOLS AND STOCK 


FOR YOUR TOOL ROOM 


“ROTAB 














Is your tool or stock circulation 
sluggish? Does it form a bottleneck 
to production when you can’t find 
a tool at a moment's notice? 


Rotabin simplifies this problem by 
making tools and stock easily ac- 
cessible, keeping them orderly and 
in their proper place. 


Make your tool or stock room work 
smoothly and profitably with Rota- 
bin Equipment. Write. No obliga- 
tions. 





THE FRICK-GALLAGHER MFG. CO., WELLSTON, OHIO 
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2400 sheer cuts per minute in18tol12 => 
gauge hot rolled steel is rated performance 
for Stanley Unishears. Three sizes of port- 
able Unishears are produced by Stanley 
Electric Tool Division, New Britain, Conn., 
for straight, angular or curved cutting. To 
provide reserve strength and toughness, 
to absorb shocks and stresses of high speed 
operation, to resist wear and maintain ac- 
curacy, Stanley specifies worms, yokes, ar- 
mature shafts and blade screws in SAE 
2335 314% Nickel steel, SAE 4640 Nickel- 
molybdenum and SAE 3135 Nickel-chro- 


mium steels respectively. 





@ Competition for lower pro- 
duction costs has speeded up 
shop operations, forced the use of 
higher speeds in power-operated 
hand tools. For conveniently 
compact designs, fatigue-saving 
lightness and a safeguard against 
breakage, Nickel alloy steels are 
generally specified by tool de- 
signers. Skilsaw, Inc., makers 
of rotary saws, drills and grind- 
ers, uses a case-hardened SAE 
4615 Nickel-molybdenum steel 
for shafts and worms. Skilsaw 
gears are SAE 3120 Nickel-chro- 
mium steel. Hobbed shaft gears 
are SAE 4615 Nickel alloy steel 


—for strength where stress comes. 


@ This 2 lb. air turbine grinder, — chine Works, Chicago, uses cold- 
scarcely bigger than your fist, drawn SAE 3135 Nickel-chromi- 
operates at 50,000 RPM. Modern um steel. This bar stock, furnished 


equipment, such as this Onsrud _ by Super-Steels, Inc., is heated to 
grinder, pares down costs of die 1450° F, quenched in oil, and 
finishing, precision milling and tempered at 800° FE. to develop a 
internal grinding. High speeds __ tensile strength of 175,000 p.s.i. 
are practical because of the in- _ “ " 
creased strength and toughness 
of Nickel alloy steels. For the Have you written for your free copy of 
ty hi hl ‘aie s lle f thi “Nickel Steels, Nickel Cast Irons and 
es F i gn y stre naar spindle of this Non-ferrous Nickel Alloys for Modern 
Sh ae ‘as 3. SD versatile grinder the Onsrud Ma- Production Equipment”? 


THE INTERNATIONAL NICKEL COMPANY, ING. new vorx, w. v. 
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A.S.T.E. DOINGS 
Continued from page 58) 





the evening, Clinton Johnson. M:. 
Johnson, who is Chief Gage Engineer 
of the Gage Division of the Pratt & 
Whitney Co., spoke on the subject 
of Gages and Gaging. His talk was 
supplemented by slides showing many 
different types of gages and their applli- 
cation. The members were deeply in- 
terested and gave Mr. Johnson a rising 
vote of thanks. 


The Toronto Chapter held its monthly 
meeting on the 12th, in Toronto, at the 
Oak Room of the Union Station. 

Mr. I. J. Snader of Excello Corpora- 
tion, Detroit, spoke on ‘Thread Grind- 
ing’’ and we had one of the largest 
groups so far this year. 


The subject, of course, is of vital in- 
terest now, because of the British gov- 
ernment specifications on Gauges for 
War work, etc., and all the local indus- 
tries that are engaged to any extent 
had representatives present, and kept 
Mr. Snader busy for an hour answering 
questions. 


The next meeting is going to be at 
Hamilton, on May 10th, and a letter 
has been sent to each of the members 
with a form, on which they have the 
privilege of asking a question. This 
question will be answered at the May 
meeting, and for this reason the May 
meeting's name is “Ask Another”. 


The second annual bowling party of 
the Rochester Chapter was held Friday, 
April 5th at 22 North Washington Street, 
Rochester. Approximately 200 members 
and guests attended. Every one in- 
dulged in at least one round of bowl- 
ing. 

The committee is to be congratulated 
on the whole program as the complete 
arrangements were fine in all details. 
Much favorable comment was given to 
the fine luncheon which was served 
at the end of the affair. 

The Rochester Chapter’s Board of 
Directors met on Monday, April 8, ai 
the Hotel Sagamore and went over 
plans for the ensuing year. Consider- 
able discussion concerning new meth- 
ods for inducing added attendance ab- 
sorbed much time during the evening. 
Plans concerning the program for the 
coming year, discussion concerning the 
student membership, as well as meet- 
ing place, brought out many comments 
from those attending. Most of these 
matters have been put into the hands 
of the committee for further discussion 
at the next Directors’ meeting. 

The regular monthly meeting was 
held at the University of Rochester on 
the evening of Wednesday, April 10th. 
The speaker scheduled to talk was un- 
able to keep his appointment, so Mr. 
Elmer Keech of Warner & Swasey sub- 
stituted. The speaker provided inter- 
esting pictures and confined most of his 
talk to the subject of telescopes. 

The gathering was not as large as 


had been expected, approximating only 
about 100. 

Milwaukee Chapter’s April gathering 
heard Mr. E. O. Rutzen, former Chair- 
man of that body and now Sevond Vice 
President of the National Association, 
give a brief resume of the highlights 
of the annual meeting held at New 


York. 


The new officers ot the local chapter 
took their oaths of office according to 
the new by-laws of the Society. 

Mr. David Cameron of the McCaskey 
Register Company delivered an inter- 
esting, illustrated address on modern 
tool crib control methods. Questions 
and controversial points were answered 
in a discussion that followed. 

“Diamonds” was the subject ot Mr. 
Charles M. Johnson, who is an expert 
in this field. Many things not gener- 
ally known about this important indus- 
trial product were brought out and dis- 
cussed. 

Mr. Arthur Johnston, member of Mil- 
waukee Chapter of the A.S.T.E. and 
representative engineer in this district 
for the Greenfield Tap & Die Co., 
passed away April llth, 1940, 2:30 
p. m., at his home. Mr. Johnston was 
ill only a short time. 

New officers were sworn in at the 
April meeting of New York-New Jersey 
Chapter No. 14. Herb Hall, who did a 
swell job in connection with the an- 
nual meeting in New York this March, 
relinquished the reins of office to Wally 

(Continued on page 64) 





LOWER TOOL COSTS are a certainty 


when you use APEX Bits 


and here’s why: 


In the first place, Apex Power Bits for either Phillips screws or 
Slotted Head screws are made of special shock-resisting steel, 


heat-treated for maximum hardness, 
resistance. 

And then, the machine work on them is accurate—the pride of 
skilled craftsmen who are interested in turning out excellent work. 
The Apex Bits for Phillips screws are held to close tolerances. 
They fit the screw exactly and utilize to the fullest the advantages 
of the Phillips screw. 

Besides, Apex-Phillips Bits can be reconditioned, equal to new, 
time after time at a moderate cost, at a loss in length of only 
Ye" for each reconditioning. 


Apex-Phillips Hand Drivers for Phillips screws are made in three 
types—Super Service for case-hardened, self-tapping screws; 
General Purpose, and Stubby Drivers—and four sizes (Stubby 
—two sizes) with blade lengths of 3”, 4”, 6” and 8”. Handles 
are highest quality hardwood; transparent Superloid handles for 
Super and General Purpose Drivers. 

If you don't have it, send for Catalog and Manual No. 11. It 
should be in your files for reference. 


toughness and wear 








Phillips License No. 2 — Pat. Nos. 2046837-38-40 


The APEX MACHINE & TOOL Co. 


505 East Third St. Dayton, Ohio 
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Specialty Steel Service. 
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CHRYSLER BUILDING + 405 LEXINGTON AVENUE +- NEW YORK CITY eeioustay CONSULT TELEPHONE DIRECT 
BRANCHES, WAREHOUSES AND DISTRIBUTORS IN PRINCIPAL CITIES OTE TS THOMAS REGISTER FOR NEARES] 














Drive Taps and Reamers | | LESS OPERATIONS 


AND FAR 













silane ; WITH THE 
_ ; ZIEGLER BETTER WORK 
“ WITH A 
' ROLLER DRIVE TATIn 
A Floating Holder | LAI 
L “Tr Always Floats” | ROTARY PILOT BUSHING 
7 Furnished with male or female taper, | Pilot and bushing fits with a PUSH fit, 

straight, threaded or special shanks to therefore a perfect bore 


a ee ROUND - CHATTERLESS - SMOOTH 





Compensates for spindle mis- DUST- AS A 

alignment, eliminating over- 

sized or bell-mouthed holes. PROOF WATCH 
Holders sent subject GATCO Rotary jig and pilot bushing is built for 
to your approval be- core drilling, diamond boring, turret tool pilot- 
fore acceptance ing, piloting hollow mills, line reaming, car- 


bide boring, spot facing, etc. 
Write for full information and prices 


" W. M. ZIEGLER TOOL CO. GIERN & ANHOLTT TOOL COMPANY 


1920 Twelfth Street DETROIT 1312 Mt. Elliott Avenue Detroit, Michigan 






















A FIXTURE LOCK TO SUIT 
ANY REQUIREMENT 
AVOID SLOW OPERATING CLAMPS 


Both Single and Double 
Action Locks are used in this 
Tooling. 


The Single Action Lock 
Clamps the part, while the 
Lower or Double Action Lock 
securely holds the Movable 
Carriage in the desired 
position against stops. 


SWARTZ TOOL Propucts CO., INC. 


5259 Western Avenue ASK FOR CATALOG 238D Detroit, Michigan 
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‘These new Drill Presses 


Production men everywhere tell us that the wide range 
of Delta low-cost 14” and 17” drill presses are saving their 
hides by enabling them to reduce costs and speed up 
drilling and tapping operations without a heavy invest- 
ment. Many shops use Delta drill presses in batteries of 
from five to twenty on straight production work, in addition 
to using them in the toolroom and general machine shop. 
They can be installed in a few minutes anywhere they are 
needed, can be used to supplement multiple-spindle ma- 
chines where additional spindles are required, can be 
adapted easily and cheaply for special operations, re- 
placing expensive single-purpose machines. Their many 
exclusive and built-in improvements have led totheir adop- 
tion by thousands of manufacturers as standard production 
tools. And—you can get immediate delivery on them! 


Ideal for Special Set-Ups, Too! 


In addition to their use as standard drill presses, th® 





heads, col and flanges, of these machines may be 
purchased as separate units so that special set-ups can be 
made. Their low cost makes them more economical than 
anything that can be made up in the toolroom or machine 
shop. The heads can be used in any position, vertical, 
horizontal or angular, because their self-sealed ball-bearing 
construction eliminates all lubrication problems. Photo- 
graphs sent in to us, showing special set-ups with Delta 
drill press parts, reveal how a little ingenuity can lick a 
tough job at a worthwhile saving in tool costs. 





Chucks. 
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and prices of the complete line of Deltg Drill Presses. 


DELTA Mo. Co. 


Gentlemen: Please send me your latest Drill Press Bulletin which contains specifica. 


tions and prices of your complete line of Drill Presses. 


Send for Bulletin 


Fill out and mail coupon for Special Drill Press Bulletin giving full details, description 


(Industrial Division) 
648 E. Vienna Avenve 
Milwaukee, Wisconsin 


Mam@cecccccccccccccccces PIYTITTITITILI LILI ecscece . 
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EXPERIENCE 
Our experience is 
to hold customers 


year after year. 


You should be among 


them. 


NATIONAL TOOL SALVAGE CO. 
3816 Beaubien St. 
DETROIT, MICH. 











MOLDING PROCESSES 


(Continued from page 42) 





cedure does not vary much from what 
has been described. 
Transfer Molding 

So far we have discussed only one 
type of molding. It has been the com- 
pression type. At present, a very large 
percentage of molded articles of the 
resinous type are made by this com- 
pression method. There is still another 
process known as transfer molding. This 
method, in most cases, is carried on in 
the conventional type of compression 
press. But the method requires special 
mold designs. The principle is similar 
to that used in the die-casting industry 
—transferring a hot metal into a chilled 
die. However, in plastics, we transfer a 
plasticized compound from a loading 
chamber into a heated mold and in this 
heated mold the completion of the cur- 
ing occurs. As the compound is enter- 
ing the closed mold through a small 
orifice which is well supplied with heat, 
it affords a condition which is quite 
favorable—by uniformly heating all the 
compound before the final follow-up 
pressure is applied. This method is very 
desirable where exceptionally delicate 
die sections are necessary—also where 
small inserts are involved in the mold- 
ing process. 

There is much experimenting with 
this Transfer Molding procedure from 
Thermo-Setting materials at the present 
time and, what the outcome will be, is 





Notably redu 


power loss.. 


T-J) 
HYDRAULIC 
CYLINDER 
PISTONS 
are SEALED 
with PACKINGS 










On test these cylinders show a 95% average efficiency for pressures from 500 
to 2000 pounds per square inch. This applies to “blank” end pressures, that is, 


the “push” stroke of the cylinder. “Rod” 


end pressure stroke efficiency is from 


two to three points lower (because of the added sealing friction of the piston 


rod packings), but only until the pressure 
where the 95% efficiency is attained. 


Catalog H-37 reports on additional const 


reaches 1000 pounds per square inch 


ruction features, service characteristics 


and gives complete cylinder specifications. Your copy (which also includes im- 


portant usable data on hydraulic installa 
The Tomkins-Johnson Co., 624 N. Mechan 


tions) will be sent promptly. Address 
ic Street, Jackson, Michigan. 


Huis 4 a TOMKINS-JOHNSON pc 
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anyone’s guess. However, some think 
that the injection of Thermo-Setting ma- 
terials will be just as popular as the 
injection of Thermo-Plastic Materials, 
about which you will hear later. 





A.S.T.E. DOINGS 
(Continued from page 60) 





Gray who won his spurs last season 
as able chairman of the program com- 
mittee. Wally appointed Frank Mal- 
hiot to that important post. Frank was 
responsible for the fine showing the 
chapter made in the membership drive 
last year—missed the cup by a hair— 
but that wasn't Frank’s fault. The 82 
members he added represented the 
highest number of new members 
brought in by any chapter last season. 
Many other commitiee appointments 
were also announced: Membership, 
Wilson Ryno; publicity, Bob Crannell; 
speakers class, Frank Byrne; standards, 
C. L. Thomson, and industrial relations, 
Frank Sheeley, the good old standby. 
Technical speaker of the evening was 
R. H. Rogers of the General Electric 
Co., who genially illustrated how elec- 
trons whizz around in vacuum tubes 
and how such gadgets can be worked 
into machine control circuits. Consider- 
ing the complexity of his subject, the 
speaker did a fine job in simplifying 
the presentation of goings on in the 
field of electrical engineering that Tool 
Engineers should know about. 
Cleveland Chapier’s April 11th meet- 
ing was held at the Hotel Allerton, 109 
members and guests attending the din- 
ner. Retiring Chairman, Mr. Jack Haw- 
key, introduced newly elected officers: 
C. V. Briner, Chairman; R. B. Oswell, 
Vice Chairman; W. T. Reiff, Secretary, 
and W. R. Wyatt, Treasurer. Mr. Haw- 
key was slightly embarrassed when he 
discovered that he didn't have the gavel 
to turn over to his successor (it had 
been missing ever since he went to 
Florida). New Chapter Chairman, 
“Clete” Briner, gave a brief history of 
the rapid growth of the A.S.T.E., and 
stated that his administration had two 
definite objectives in mind. One, to 
double the present membership and, 
two, to double the average attendance 
at meetings during the coming year. 
Chairman Briner also reported on the 
National Annual Meeting in New York, 
stressing the Society's advances. 





INJECTION MOLDING 


(Continued from page 44) 


Saved for Discussion 

The future of injection molding based 
on the conclusions which can be drawn 
from this discussion and the general 
opinion of everyone connected with the 
plastics industry, seems destined to be 
that of a process which will be of major 
importance to almost all other indus- 
tries within the next five years. 








Binders for a whole year for THE 
TOOL ENGINEER, attractively stamped 
with volume number and publication 
name—$1.25. Write for yours, now. 
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GENERATING SMALL GEARS 
(Continued from page 12) 








asked at the beginning of this article, 
that is, if the principles demonstrated 
by the model can be applied to cutting 
teeth by a machine it will be truly gen- 
erating. 

This machine (Figure 15) can also 





Figure 14 


rectify gears after hardening either by 
controlled pressure rolling or by con- 
trolled laps using compound or a lap 
impregnated with diamond dust. Pres- 
sure rolling with oil has been found 
very satisfactory, provided that the 
heat treat distortions and other errors 
are not excessive. 

The cutting and finishing of teeth is 
only one phase of producing precision 
gears. 

The precision starts with correct de- 
sign of each pair of mating gears. 

The selection of the material and its 
correct treatment. 








The accuracy of the blank, particu- 
larly squareness, parallelism and con- 
centricity. 

Methods of holding. 

Distortion under cutting. 

Distortion under heat treat. 

Distortion under running load. 
Methods of housing. 


S$. P 
uct. 


All have their effect on the final prod- 


LOW rirst ano rast COST 


AN ECONOMICAL BALL 
AND ROLLER BEARING 








LOOKING AROUND 
(Continued from page 52) 


LIVE CENTER 


responsible for prolonging the lives in 
our homes through the development of 
safer, low-cost appliances, resulting in 
easier, more pleasant work, purer foods, 
and better sanitation? Unfortunately 
there is a dearth of the proper honor 1. 
for these men because they are altru- 
istic enough to be satisfied with ‘Well 
done thou good and faithful servant’’ 
and so they tackle the next need. 

Let’s go after student chapters and 
help the youngsters. Let's get courses 
started in schools and colleges so that 
someday there will be a title of ‘Doctor 
of Tool Engineering.""—Perry Scope. 


For Lathes, Hand Screw Ma- 
chines, Grinders, and Mills 


Simplicity and sturdiness adapt this center 

to heavy duty with extra long life. 

2. Sufficient bearings for radial, thrust, and 
alignment loads resulting in 50% more 
radial load than the average live center. 

3. Large spindle, small head, and short over- 
hang spells rigidity—result, no chatter. 

4. Has special oil seal to retain lubricant 

and resist foreign matter. 


Free Trial Offer 





A lower first and last cost. Let us prove it by 
sending you one today for a ten day trial, 
and if not satisfactory in every way return it. 


NEW EQUIPMENT 
(Continued from page 28) 


A folder giving prices and complete detail will be 
mailed you on request. 


MOTOR TOOL MFG. CO. 
12281 Turner Ave., Detroit, Mich. 


ing principles of the modern methods 
for correction, as employed by the 
Gisholt Machines. Copies of this illus- 
trated 32-page booklet are available 
from Gisholt Machine Company, 1229 
East Washington Ave., Madison, Wis. 
























Announcing - - 


NEW MODEL “A” 
Magazine-Feed Power Screwdriver 


The Machine you have been waiting for —Drives 
No. 2 to No. 6 screws. 


A STURDY - EFFICIENT - PRACTICALLY 
DESIGNED MACHINE 


Eliminates the troublesome handling of small screws. 
Screws always in sight of operator. 


Sensitive, easily adjusted spindle clutch to meet all require- 
ments of screw tension. 


Table designed for conveniently operating machine over con- 
veyor belt. 


Write for Circular. 


SEND SAMPLE ASSEMBLIES FOR PRODUCTION 
ESTIMATES. 


Detroit Power Screwdriver Company 
5373 Rohns Avenue Detroit, Michigan 
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Refer your problems involving 
the design of end cutting tools 
to our engineering staff without 
cost or obligation. 

The men responsible for such 
major tool developments as 
**Radial Drive,’’ multi-diameter 
cutters and MIKROLOK can 
help you, too, in cutting tool and 
production costs. 

Just send us the parts prints 
and the story. 


* 


Have you the Eclipse 
catalog 35-R? If not 
order it today. 


VU 
\' A 


yy 
\ 


ECLIPSE 


COUNTERBORE COMPANY 
DETROIT: MICHIGAN 





Industrial Relations Committee A.S.T.E. 
PERSONAL SERVICE FOR MEMBERS 





SITUATIONS AVAILABLE 





Draftsmen, Detailers, and Layout Men, vacancy 
in Detroit, good work, and chance for advance- 
ment for the right men. 





Experienced machine tool inspector with the 
background of thorough machine shop or tool 
room training, or a young machine tool engi- 
neer who is willing to work with test instru- 
ments, required to work on the inspection and 
acceptance of finished machines and the tool- 
ing that goes with them. 


Aiso a mature man with broader experience 
to supervise the work of a few men of the 
above type and to do similar work himself. The 
locations for the above work are in the Con- 
necticut valley, in Cincinncti, or in Milwaukee. 
The senior men and some of the junior men 
would have some traveling to different shops 
with expenses paid. 

Tool and Die Engineer—35 to 45 years of age 
to work on the design and development of new 
precision punches and dies for simple, com- 
pound, and progressive operations on presses 
used in the fabrication of small, intricate, close- 
tolerance metallic parts. Location, Northwestern 
Pennsylvania. 











Shop foreman or superintendent required by 
small shop in Southeastern Texas. Must have, 
thorough knowledge of tool work and tooling 
requirements, and of estimating. Executive abil- 
ity; systematic organizer. Technical education 
desirable. Actual shop experience. Age 28-48 
years. Tool design experience not necessary. 
Applicant should be capable of taking com- 
plete charge of shop, and will be given full 
authority therein. Contract will be given if re- 
quired, and opportunity to participate or ac- 
quire interest after reasonable trv-out. 





SITUATIONS WANTED 





Man with seventeen years experience which 
includes tool designing, tool design supervising, 
industrial engineering and plant superintendent 
work, available for supervisory work. 


Man with twenty years experience which in- 
cludes machine shop superintendent and pro- 
duction superintendent work is desirous cf cb- 
taining supervisory position. 

For further 





information contact or write to 
American Society of Tool Engineers, 2567 West 
Grand Boulevard, Detroit, Michigan. 


DESIGNERS 


RAY MARTIN SEZ 
WHY? 


Do so many large companies give 
their draftsmen the Martin Speedraft 
Triangle as standard equipment? 


BECAUSE! 


It’s only a matter of days until it has 
paid for itself through the increased 
efficiency in drawing bolts, nuts, 
screws, dowels, etc., plan view and 
side elevation. All angles divisible by 
15° plus many other desirable features. 














TAKE ADVANTAGE OF PRESENT 
LOW PRICE—ORDER DIRECT 


$3.75 


POSTPAID 
Descriptive Circular on Request. 


MARTIN- 
SPEEDRAFT 


BOX 2538 
SOUTH BEND, INDIANA 
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Positive-type Ozalid whiteprints consist 
of dark lines on a white background. 
They are “contrasty”, sharp, and easy to 
read and write upon. They are easy to 
check. They increase efficiency and 
reduce errors. 


No liquids touch Ozalid whiteprints. 
Hence, they do not curl or wrinkle and 
are true to scale of the original. There is 
no washing or fixing, no waste of solu- 
tion or materials and no time lost in 
waiting for prints to dry. Finished white- 
prints emerge from an Ozalid machine 
dry and ready for use. 


A booklet of dry-developed Ozalid 
whiteprints and complete information 
on the Ozalid Process will be sent 
without cost or obligation. Mail 
coupon today. 


ONLY OZALID HAS DRY DEVELOPMENT 





a 
' 

| OZALID CORP. 
: Ansco Road, Johnson City, N. Y. 
' 


48-5 


' Please serd me free sample booklet of 


1 drv-dev2loped Whitevrints and complete 
‘ information on the Ozalid Process. 

' 

[rene i ucnianatlanaaniiinisiie — 

' 

| Company___ si a - 
' 

fo aa 

' 

SA ccacteasinnniiniieesctaienesccc ce leit 
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Send for this Valuable Book 


FORGINGS 
SMOOTH HAMMERED 
HYDRAULICALLY PRESSED 
MACHINED AND HEAT TREATED 
COMPOSITE DIE SECTIONS 
TOOL STEEL AND ALLOY STEEL 
ALL GRADES 
FOR ALL INDUSTRIES 


AJAX STEEL AND FORGE c. 


205 ADAIR STREET DETROIT, MICHIGAN 








, wasted is money lost 
if your men wait around 











for some one to get through 
with the Johansson Block 
they need. If each man had 
his own individual set of 
blocks—the men could save 
time and possibly cut down 


FORD MOTOR COMPANY 
Dept. J 


Johansson Division ©¢ Dearborn, Mich. 


shop expense. 

You can furnish dupli- 
cates of blocks most often 
used at very little cost. In- 


dividual Johansson Gage Please send me free copy Catalog 


Blocks are priced as low No. 14. 


as $3.50. Sets come as low 
as $23 with case. Most 
Johansson Blocks are avail- 


Name 





Address. 





able chrome-plated. 

The Johansson Catalog 
will give you the price of 
the duplicate blocks you 
need. Mail the coupon to- 


City 





State 


Qa? 
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day for your copy. 








CAN BE SET IN ANY 
PRACTICAL POSITION 


SAGINAW, MICHIGAN 


TAPES 
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It's no longer necessary to 
use a mirror or resort to awk- 
ward positions when working 
with an indicator. The Lufkin 
Universal Indicator has two 
reading faces — one on the 
flat side and one on the end 
so that you can easily take 
readings direct from the tool, 
no matter how it is used. 


Moreover, the one-piece ro- 
tating head is easily set into 
position. Simply release ten- 
sion of the clamping device, 
set the head, and tighten. 
During this operation the 
head is frictionally held in 
place. 


Because of its simple con- 
struction from finest materi- 
als, the tool's life is greatly 
lengthened and original ac- 
curacy maintained. Write for 
Free Precision Tool Catalog. 


Td LL A 


RULES . 











PUNCHES AND DIES— 
SMALL PRODUCTS 


(Continued from page 48) 





any other operation. In most cases the 
reason will be either tool cost or die 
construction or a combination of both. 

We have an interesting example of 
a die of this type which pierces 1,416 
rectangular holes in a brass sheet 4” 
wide 15” long and .025” thick. There 
are 8 rows of holes with 177 holes in 
each row. The die pierces one hole in 
each row and indexes 176 times. The 
reasons for building this die were tool 
cost, accuracy and practical die con- 
struction. 

Another interesting index die, 
pierces and shaves 80 holes in 3 differ- 
ent parts holding a tolerance of .0002 
on size of hole produced. A third die is 
used to carry a part through a series of 
5 operations in which it is pierced, 
swaged, trimmed, and first and second 
shaved. The reason for building this 
die was to reduce handling cost. It also 
accomplished a marked reduction in 
manufacturing cycle. 

The problem of handling or operat- 
ing should be stressed in all second 
operation dies. Methods of loading, lo- 
cating, ejection, and cleaning should 
be as efficient as quantity of parts to be 
rroduced will permit. Provision should 
also be made for safe operation by 
loading outside of the working area 
or by using mechanical loading de- 
vices. 


PUNCHES AND DIES—A DISCUSSION 


(Continued from page 24) 





you will readily understand that after 
a very careful check with the lowest 
ultimate part cost in mind the predomi- 
nant type of die in our plant is the com- 
pound die for primary operations, and 
for secondary operations the single 
stage die or single or multiple function. 
Se with the same method of selection 
our set-up is placed at the operation 








end. From Mr. Forde’s case it was 
very obvious according to his paper 
that the progressive type of die is pre- 
dominant at the plant where he is em- 
ployed. This wide difference is caused 
by the different conditions in the two 
plants. 

There may be some of you who 
have a parallel set-up with the Inter- 
national Business Machines Corp., and 
others who parallel our set-up. But each 
one of you will find your proper place 
between these two extremes; the de- 
termining factors are your particular 
type of product, the amount of produc 
tion, the physical shape of the part 
and your allowable tolerances, pr 
vided, when you figure your layouts, 
you do it impartially, without lice 
to any type of die, and with the thought 
in mind of the most important factor of 


all, the ultimate lowest parts 


Write A.S.T.E., Detroit, for your copy 
complete Convention papers. Priced to 
members at $1.00 each. 








New York City 





KNU-SINE 


TOGGLE CLAMPS 
° 
Many large plants now standardize 
on these quick-acting clamps for 
holding parts in dies, jigs and fix- 
tures. Send now for 16-page catalog. 
Hundreds of possible uses. 


am 
PRICES 
KV-110 $3.40 
KV-250 2.95 
KV-220 2.12\ Each 
KV-210 2.34( NET 
KV-200 1.70 
KV-190 1.70 


KNU-VISE INCORP. 





PRECISION TOOLS 





2895 W. Grand Blvd., Detroit, Mich. 





T. H. L. FRONT LEVER 


BENCH PUNCH 


Suilt for hard, 
tough work—die 
cannot lose align- 
ment with punch 

all parts inter- 


changeable. 


Capacity 14” holes 
through ;*:”" steel: 
through 4” 


steel. Can also be 





made for holes up 


PRICE WITH ONE to %” in thinner 
egg aS oes metal. Stock 
punches and dies 
$37.00 available from 
Immediate to 14” by 64ths. 
Shipment 


Weight, 70 lbs. 


T. H. LEWTHWAITE 
MACHINE CO. 
(Est. 1890) 


307 E. 47 St. NEW YORK 
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NIAGARA MASTER SERIES “A” 


OPEN BACK INCLINABLE 
PRESSES «+. 


SIZES FROM 

1%" TO 642” 
DIAMETER 
SHAFTS 




































This line-up of Niagara Master Series ““A”’ Inclinable sleeve clutch with built-in single stroke mechanism, 
Presses shows how the complete, well-graduated slides operate in multiple ““V”’ gibs for accuracy and 
range of sizes offers the correct machine to fit every long die life, breech block die clamp, easily operated 
job. Advanced engineering features include strong one-man inclining device. Write for Bulletin 58-H. 


rigid frames, instant acting 14-point engagement 


NIAGARA MACHINE AND TOOL WORKS .burrato, N. Y., U.S. A. 


BRANCHES: General Motors Bldg., DETROIT Leader Bidg., CLEVELAND 50 Church St.,. NEW YORK 








Good reasons for a good name 


You who depend on hollow screws 
to “hold things together,” —you de- 
pend on tests so long as you do the 
testing. Beyond that, you depend on 
the good name of the screws. 


For a good name, you know, is es- 
tablished not by any test or series of 
tests, but by meeting the tests of prac- 
tical wse under all shop conditions, 
over a long term of years. Yes, 30 
years in the case of your ALLENS! 


From its very first year, Allen Cold- 
Drawing produced screws that tested 
30% stronger than hollow screws 
made by other processes. And by sup- 
plementing this cold-drawing process 
by cold-extrusion or “Pressur-Form- 
ing” of Cap Screws, we’ve added to 
Allens’ original strength through 
—making the steel- fibers conform to 

the contour of the screw head; 

— preserving continuous steel-fibers 
from end to end of the screw; 

—turning the fiber-ends #v toward the 
socket-hole, to more solidly resist 
wrench - pressure. 





Your local Allen Distributor provides 
prompt, accommodating service. 
,o* 


HE ALLEN MANUFACTURING COMPANY 


HARTFORD, CONNECTICUT, U.S.A. 








& 
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Tool Maker’s BENCH LAP SET 


7 Laps—14 Extra Sleeves-—-1 Die Cast 


Base--6 oz. Can Lapping Compound $7.50 


The advantages of COPPERHEAD LAPS are readily apparent to every 
Tool and Die Maker who has had to spend the time making his own Laps. 
The replaceable sleeves take up all wear and are quickly removed when 
worn and new perfectly sized sleeves substituted. Sleeves are low in 
cost and Laps last indefinitely. 


One of these Sets should be on the bench of every Tool and Die Maker. 


. Ju ‘ “oe 5 , ’ 
Sizes are 1", 36", 14", 6", 346", Ye", and 19". 


Boyar-Schultz Corporation 


2116 Walnut Street Chicago, Illinois 





PRODUCTION TOOLS 
ORIGINATORS AND 
MANUFACTURERS OF HELICAL 
FLUTED TAPER PIN REAMERS 





THE GAMMONS-HOLMAN CO., MANCHESTER 


CNNECTICUT 








VINCO Angle Tangent 
to Radius DRESSER 








For 


DRESSING 
ACCURACY 


To 
WITHIN 
0001” 


With the Vinco Angle Tangent to Radius Dresser, you can always 
count on dressing accuracy to within ONE TEN-THOUSANDTHS OF AN 
INCH (.0001”). This precision is assured in dressing all radii, angles 
and angles tangent to radii. 


While it is a precision tool in every detail, it is of rugged construction 
that guarantees trouble-free service under all production circum- 
stances. It can be depended upon to reduce the time and expense 
required in dressing your abrasive wheels. You'll find it will pay for 
itself many times over within a very short time. 


OUR NEW,” COMPLETELY DESCRIPTIVE LITERATURE 
WILL BE MAILED YOU IMMEDIATELY UPON REQUEST. 


VINCO TOOL COMPANY 


DETROIT, MICH. 


7346 CENTRAL AVENUE 














GLENZER ADJUSTABLE ADAPTERS 
For Multiple Spindles 


STANDARD 
EQUIPMENT 
FOR ALL 
DRILLING 
REAMING 
AND TAPPING 
MACHINES. 


ADOPTED AS 
STANDARD 
BY LEADING 
AUTOMOTIVE 
AND MACHINE 
TOOL 
MANUFAC- 
TURERS 





THE 
J. C. GLENZER 
COMPANY 


























6463-6477 
Epworth Bivd. 


DETROIT 
MICHIGAN 
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REDUCE TOOL OBSOLESCENCE 


AND TURN LOSS INTO PROFITS! 


OLD equipment and up-to-date competition make hectic part- 
ners! The kind of set-up you have can spell the difference be- 
tween getting a contract at a profit, and just getting a contract. 
















O K Inserted-Blade Metal Cutting Tools promote economy and 
speed because only the blades, or bits, are made of cutting 
steel, and because of the wide variety of bit styles always 
available. 


O K Single-Point Tools embody various locking designs. In some, 
the bits are held in mated serrations, in others round-shank bits 
are locked in a drop seat; in others the locking devices are still 
different. In O K Multiple Cutters, the blades are driven into 
serrated mating slots in the body. There they lock automatically 
and positively, without wedges, pins or set screws—yet are in- 
stantly adjustable in line of wear. 


O K Catalog Sent on Request 


This catalog includes milling cutters, end mills, face mills, boring heads, 
reamers, multiple operation set-ups and single-point tools for lathes, shapers, 
planers, etc. Everything is here for your complete re-equipment—or, a machine 
or department at a time may be revised. On this, our engineering department 
will be glad to cooperate. 


THE O K TOOL COMPANY, SHELTON, CONN., U.S.A. 


< OK a a SS 











3 Reasons You Can Depend 
On Mac-its to Cut Costs 


. All standard diameters of socket screws are milled from 
solid bars of electric furnace steel, held to 5-point carbon 
range instead of the usual 10-point range. 


. Each Mac-it is heat-treated especially for the particular 
kind of service it will encounter. 


. Perpetual process testing at the machines, plus modern, 
laboratory testing equipment and practices, insure uni- 
formity, durability, and fit, 


You can use these qualities to cut costs on 
design, maintenance and production. Call your 
Mac-it distributor, or write for catalog and prices. 


ZY 


4.24 


Z ZL, Za 
THE STRONG, CARLISLE & HAMMOND COMPANY 
1392 West Third St., Cleveland- Ohio 
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“Wlina” Smooth 


INTERNAL SURFACES IN 
BALL BEARING HOUSINGS 
AND SHALLOW BOTTOMED 
OR SHOULDERED HOLES 
are now a certainty with this 
contribution to— 


Profitable Production 





COGSDILL 
EXPANSIBLE BEARINGIZER 


Completely automatic in action; 


ruggedly constructed; accurate 


and extremely sensitive. 
A real producer and 
time saver. 


Send your drawings for recom- 
mendations without obligation. 


“HOLE” 


ENGINEERING SERVICE 


307 Boulevard Bidg. 


DETROIT MICH. 





SHELPON. 


Back Geared Screw Cutting 
PRECISION LATHES 






of modern, 
10”, 


Precision Lathes, 
with a_ full 
ment 


“ SHELDON MACHINE CO. 
16 “MM. KILSOURN AVENUE 
CHICAGO, U.S.A 


These are quality Lathes, built to indus- 
trial standards, with full weight, hand 
scraped, semi-steel bed, hardened spin- 
dies ground all over (even the spindle 
nose thread is ground) and phosphor 
bronze bearings. Ideal for tool rooms, 
machine shops and second operation 
production work. 
See the SHELDON before you buy. 
Write for catalog. 


SHELDON MACHINE CO. 
1619 N. Kilbourn Ave., Chicago, U.S.A. 





SHELDON 


A complete line 
yet 
moderate priced | 
11” and 12” Back | 
Geared, Screw Cutting | 
each 
comple- 
of attachments, 
accessories and drives. 





































HIGH SPEED METAL CUTTING MACHINES 


HYDRAULIC UTILITY SAWS 


Here are moderately priced saws designed to handle 
your general shop cutting in the most efficient and fast- 
These Utility saws contain those advantages 
of Hydraulic feed and control formerly found only in 


est manner. 


expensive production machine tools. 


Hydraulic oper- 
ation reduces 
moving parts to a 
minimum 
friction 
ratchets, or screws 
to wear or cause 
saws prolong blade life because of their smooth oil- 
cushioned operation. Their sturdy, rugged construction 
gives you the fastest, most accurate cutting with the 
least cost. 

Available in two types—the Wet Cut Model and 
the Dry Cut Model—6” x 6” 

Tear out the attached coupon and get our free 
catalog No. 70A. You will be surprised to learn of bee 
savings 
machines 





Utility Wet Cut—6” 


x 6” 


The most complete line with 


RACINE Heavy saan Hydraulic Saws 10 x 
10 to 14 x 20 


RACINE “Shear 
6x6to8x9 


RACINE Hydraulic “Oil Cut” 6 x 6 


RACINE Utility Saws 6 x 6 and Racine 
Duplex Bandsaws 


“STANDARD THE WORLD OVER” 


RACINE TOOL & MACHINE CO. 
1777 State St., Racine, Wis. 


Cut” Screw Feed Saws 


re 


Utility Dry Cut—6”" x 6” 
RACINE Utility 


— No 
drives, 





horsepower loss. 


capacity. 


to be made using these modern RACIN 


“Let RACINE Engineer Your 
Metal Cutting Problems” 












eee TOOL G MACHINE CO. 
1777 State St., Racine, Wis. 


Please send me catalog No. 7OA on 
RACINE Utility Saws. [) Also general cata- 
log on complete line. 

PD vaccene dhe aenetdesdenyeeuuawen 
DE. Sc tweawdece caine ee ok eh eae 
Street 
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= RUTHMAN == 


GUSHER 


COOLANT PUMPS 



















It's a “PIPE” to 


Install Because It's 


PIPELESS 


Gusher pipeless models—up 
to 200 G.P.M. really add 


beauty to the modern ma- 
chines and are very easy to 
install. 


Model No. 11022 
Patented and 
Patents Pending 


Ruthman Gusher 


Pumps are 


Coolant 
precision-built, 
noiseless, ball-bearing 
equipped, self-cleaning, will 
handle materials that con- 
tain grit and abrasives and 
have twin suction balanced 
intakes. Ruthman  Gushers 
are all and more than you 
expect of the finest pumps. 
Write for engineering 
data and specifications 


THE RUTHMAN MACHINERY CO. 
542 E. FRONT ST., CINCINNATI, OHIO 


LARGEST EXCLUSIVE BUILDERS OF COOLANT PUMPS 





Model 
No. 11020A 


KOEBELITE 
DIAMOND 
imoked &-) 


* 


Deliver a Known 


Quantity—and 


Quality — of 


Service 
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so.v “YOUR” WEAR PROBLEMS STURDIMATIC (‘x’) 


wih LIVE CENTERS 
TALIDE ARE 


TUNGSTEN CARBIDE | 
WEAR « METAL o> aD 
CENTERLESS GRINDER BLADES | 2. Automatically compensated for expansion, 


give 10-30 times longer life, re- 
duce replacement costs, and do not 
mark or score work when Talide- 


| shock and wear. 











Timed with Tueaden Cobide | 3. Large radial and thrust bearings insure 
strips. long life under extreme duty. 

DRILL JIG BUSHINGS, Sizing 

Bushings, and Gages made of Solid 4. Ample tool clearance. 

Talide maintain their size 25-50 

times longer. They take a mirror- 5. Low overhang. 


finish and are not affected by 
changes in room temperature. 

BAR STOCK of Solid Tungsten Car- 
bide is available in any size or 
length and in all practical shapes 
such as strips, rods, bars, tubes and 
rings. 

LATHE & GRINDER CENTERS 
tipped with Talide outlast hardened 
steel centers by 50 times, and per- 
mit faster speeds without danger of 
burning or galling. 


























Send blueprints or detailed infor- Try a Sturdimatic Live Center for 30 days. If not satis- 
mation for engineering data 
and prices factory in every way, return it without further obligation. 
METAL CARBIDES CORPORATION STURDIMATIC TOOL CO. 
YOUNGSTOWN, OHIO 5218 THIRD AVE. DETROIT 








TITTY \. stor sitannet 
miele) yi! with 0 mew | 
EXTRA cae Ye | VI K N G 
Clarite High Speed Steel tools | T A Pp bP ‘ p 


are reported to be meeting 
demands for increased speeds 





(Formerly Master Tapper) 


and feeds. It's no news that time is 
money, so why pay a skilled 
The reason—composition man to tap holes that can 
be more accurately done by 
plus advanced methods of machine? The new VIKING 
manufacture. TAPPER requires but one- 





fifth of the time! By keep- 
ing tap in perfect alignment 
and affecting a smooth, even cutting tension, breakage is eliminated 
and the use of high speed ground thread taps is permitted. The 
saving on taps alone will soon pay for the cost of the machine. 


The VIKING TAPPER comes equipped with 8 quick-changing adapt- 
ers that bring tap changing time down to five seconds. Broached to 
fit the square of the tap, these adapters assure a positive drive. A 
long spindle does away with the need of a tap extension for reaching 
work with inconvenient projections. Work is held firmly in place by 
two sliding parallel bars. This tapper will handle all standard machine 
screw sizes from 14 to 7. Write for booklet and prices. 


THE VIKING TOOL & MACHINE CORP. 


OFFICE & PLANT, 4 Main St., Belleville, N. J. 
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is 
Yj, 


Builders of 
SPECIAL HYDRAULIC MACHINERY 
Hydraulic Power Units 
Hydraulic Conversions of Machinery 








Write for further information. 


HYDRAULIC MACHINERY, INC. 
9369 AMERICAN AVE. PHONE TY. 4-2362 
Detroit, Mich. 

















DON’T THROW AWAY VALUABLE 
CARBIDE TIPPED TOOLS. % g 





e@ Write at Once for Our Folder on Carbide 
Tool Salvage 





Tips Remounted—Shanks Retipped 
Round Tools Expanded to Size— 
Grinding — Lapping 





CARBIDE TOOL SALVAGE Div. 


SUPER TOOL COMPANY 


21650 HOOVER RD. 


DETROIT, MICH. 














ACCURATE—RIGID—FOOL-PROOF 








The Hartford 


“SUPER-SPACER” 


New but tried, the Hartford SUPER-SPACER is widely 
| adaptable for index milling, slotting, grinding and jig 
boring and drilling. Rigid enough for exacting tool 
room work, it is a definite cost-saver on short or long 
run production jobs. It can be set up in “jig time” 
is ready to go on any job within its range. 
Standard equipment (shown above) includes six mask 
| plates, self centering chuck and sliding handle wrench. 


Get further details on this 
essential tool by writing 


| THE HARTFORD SPECIAL MACHINERY 
| COMPANY 


HARTFORD CONNECTICUT 





End High Tooling Costs 


There is mo excuse for high 
tooling costs nor tooling-up de- 
lays for these new inexpensive 
ARMSTRONG TURRET LATHE 
and SCREW MACHINE TOOLS 
can be obtained from any mill 
supply house. They take ordinary 
drills, knurls and cutters that 
anyone can quickly grind from 
stock shapes of high speed steel. 
Permanent, multi-purpose tools, 
they reduce tooling-up to the 


STRAIGHT 
CUTTER 
HOLDER 


ANGLE 


pled selection of cutters, adjustment 
HOLDER for clearance and tightening of 
set screws. 
PLAIN 
TURNER 
, IMustrated (top to bottom): 
~ 
Angle Cutter Holder (6 sizes) 
DRILL Straight Cutter Holder (6 sizes) 
HOLDERS Plain Turner (6 sizes) 
Plain Drill Holder (6 sizes) 
Straight or Taper Drill Holder 
r (6 sizes) 
FACING Facing Tool 6 sizes 
TOOL Turret Knurling Tool (5 sizes) 
Multiple Cutter Holder (6 sizes) 


Write for Catalog C-39 


ARMSTRONG BROS. 
TOOL CO. 


“The Tool Holder People” 
360 N. Francisco Ave. 
Chicago, U.S.A. 


Eastern Warehouse & Sales: 
199 Lafayette St., New York 
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DRILL JIG 
BUSHINGS 





ACME 





Two complete standards (A.S.A. and Acme) 
allow wide selection from stock and reduce 
your need for special bushings. 


Write for Catalog. 


Precision Parts Made to Order 
Lapped Fits a Specialty 


ACME INDUSTRIAL CO. 
208 N. Laflin St., Chicago, Ill. 
MONroe 4122 








| SMIT 





Precision Diamond Tools 





For Accurate Work 
The illustration above shows the effective 
design of the STA-KOOL Diamond Tool 
Holder. 
STA-KOOL—Dissipates Heat 
Prolongs Life 
Reduces Cost 
Write for further information about 
STA-KOOL — “Tool Engineered’’ for 
precision. 


). K. SMIT & SONS, INC. 
157 Chambers Street, New York, N.Y. 
968 Farmington Ave., Law and Finance Bldg. 
Hartford, Conn. Pittsburgh, Pa. 


Detroit — Chicago — _ Seattle — Toronto 

















NEW 





MADE IN 
rr. 


SIZES 


Bulletin No. 246 


The Bradford Machine Tool Co. 


CINCINNATI OHIO 
Established 1840 


Dealers Wanted in Some Territories. 
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YOURS FOR THE ASKING—THIS 
NEW CERROMATRIX MANUAL 


This 36 page booklet describes—with plenty 
of photographs and drawings—how substan- 
tial savings are being made in many preci- 
sion metal-working operations. The manual 
gives details regarding practices in use in 
tool and production departments of many 
leading concerns — released 
with their permission. 


CERRO DE PASCO 


COPPER CORPORATION 
40 WALL STREET, NEW YORK,N.Y. 


—— \ BRITISH ASSOCIATES: Mining 
& Chemical Products Ltd. 
London, England 
CANADIAN DISTRIBUTORS: 
Dominion Merchants Ltd. 
Montreal, Canada 







e an 


CERRO DE PASCO COPPER CORPORATION 
DEPT. T 40 WALL ST., NEW YORK, N. Y. 
Please send me a free Cerromatrix Manual 
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STILL GOOD ! 


AFTER 2 WEERS 
hard SERVICE 





KENNAMETAL 
PROVES ITS RELIABILITY 


Unretouched photograph above shows a KENNAMETAL shaper 
tool which was used daily for two weeks in shaping manganese 
silicon steel of 30 Rockwell “C” hardness. Note that the KENNA- 
METAL tip is not shattered or broken but is merely worn a little 
on the cutting edge. It has had many useful re-grinds during its life. 


You, too, can be sure of dependable performance . . . and great 
savings in machining costs . . . by specifying KENNAMETAL- 
tipped tools for your steel-cutting jobs. Write for new catalog today. 


MSKENNA METALS @@ 


600 LLOYD AVENUE 
LATROBE, PENNSYLVANIA, U.S.A. 






















TANNEWITZ 


ABRASIVE CUT - OFF 
AND MITER MACHINE 


For Bench Use 


Instantly cuts any angle 
from 45° R. to 45° L., 
bars, tubing or moulding, 
obtaining a clean ground 
finish on hard or soft 
metal. Just the machine 
for the tool room. Saves 
Toolmaker’s Time. Prices 
right. Six sizes. Send 
for Literature. 


THE TANNEWITZ WORKS 


GRAND RAPIDS, MICHICAN 

















THESE ARE THE TOOLS 





38,000 R.P.M. GRINDER 


For Large Dies and Drop Forgings 


A powerful, easy to handle tool for fast, smooth grinding of heavy duty 
work. Weighs less than 5 Ibs., rated at Y2 H.P. Can not heat up, and 
is not affected by overloading. Has impulse reaction type rotor and 
automatic lubrication. Streamlined duralumin housing fits the hand. A 
valuable time saver and cost saver for all heavy grinding where the 
grinder is brought to the work. 


Write for Descriptive Circular No. E-1 


ONSRUD MACHINE WORKS, Inc. 


3907 PALMER STREET 





























... that end losses from battering, crack- 

> 4 ing and marring—that strike effective 
blows without injuring finely finished sur- 
faces ... are the proper tools for setting-up 
machine tools, die setting, assembly work, 
motor maintenance and a hundred other 
jobs. 

NO FATIGUING BOUNCES 
’‘Y7-—~ NO CHIPPING OR SPLITTING 
HEADS NEVER LOOSEN 


Faced with 
hard coiled, 
Java Water 
Buffalo hide 
that has been 
mechanically 
treated and 
hydraulically 
compressed, 
Chicago Raw- 
hide Hammers 
and Mallets 
are accurately 
balanced and 
have full- 
shaped han- 
dles. They hold 
their true face, 
strike accu- 
rately and out 
last all other 
“soft” ham- 
mers 


Stocked by lead- 
ing Supply 
Houses. Ham- 
mers in 6 sizes 
take replaceable 
insert faces, 7 
sizes of Mallets. 


These replaceable faces are the 
economy feature of Chicago Raw- 
hide Hammers. Accurately fitting, 
hard coiled faces for the long 
life malleable heads. 


For assembly 
awhude MFG.CO. 


CHICAGO 


1393 ELSTON AVE- CHICAGO -U-S-A- 


Write for Circu- 
lar 





NO TANG - NO TAPER REQUIRED ON DRILLS 
USED IN THE NEW UNIVERSAL ADJUSTABLE DEPTH 


UNIVERSAL ENGINEERING CO. 


FRANKEN M™M U Tie Mi1CH:iwa. WN 










Air 
Driven 


Rating 2 H.P. 
CHICAGO, ILLINOIS 
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TYPE 75 HYDRAULIC UNIT COMPLETE 
WITH NECESSARY VALVES. READY 
TO INSTALL. FOR RAPID TRAVERSING 
AND FEEDING MACHINE ELEMENTS. 








c 


<<< <<. ee eee ee eee ee 


Most Practical and Useful Tester for 
NITRIDED SURFACES 


ER cum WILSONG John 5. Barnes Corporation 


ee oe ee oe oe Oe oe oe oe oe oe Oe Ge Se Ge ee Ge oe ee ee ee Se ee ee ee ee oe 


a be¢6e05so-bc > 


Cir 


MAIN OFFICE 
g MECHANICAL INSTRUMENT CO.. INC 503 NEW CENTER BLDG. AND FACTORY 


cee eee Concord Avenue, N.Y. City TR-1-1706 ROCKFORD, ILL. 
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Haskins Type C Tapper 
with Built-In Air Control 


Complete Air Control of down stroke, 
return stroke and dwell at top of 
stroke. Machine operates in contin- 
uous cycles as long as foot pedal is 
depressed, or is easily adjusted to 
single cycle operation. Quickly con- 
verted to use automatic air operated 
magazine-feed and dial-feed fixtures. 
Tap Breakage Greatly Reduced. 
Tap head action so sensitive that if 


tap dulls or loads, machine refuses 
SINGLE-FLUTE CUTTERS | | = iss"innt 
extremely close tolerances con- 
sistently maintained at high 
Gorton Taper Shank Cutters are available | speed; same cushioned pressure 
* -_ . . on . and unmijorm results at 4 P.M. 
ag in boxes of six cutters or in complete sets. | Se a” eel ae 
They have long life, are hard and strong; work | placed wy air contro!—operator 
at high speed and ‘fit snug even in worn spindles. merely loads and unloads work. 
Complete information and prices in catalog No. 


1317-B. Send for copy today. Free Booklet gives com- 
| plete details and shows 
this new Tapper at work 


GEORGE GORTON MACHINE COMPANY \\e Available, in ttwee cape- 
1111 13TH STREET ; 


RACINE WISCONSIN 2 c HASKINS co. 


2756 W. Flournoy Street, Chicago 
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VICTOR'S BARGAINS 
IN NEW HIGH SPEED 
STRAIGHT SHANK 
TWIST DRILLS 


JOBBERS OR SHORT LENGTH 


Our Price Net Length 
Per Dozen Overall 
High Speed Inches 


1/16 $ 1.46 2% 
5/64 1.52 2% 
3/32 1.56 2% 
7/64 1.66 2% 
1/8 1.76 3 
9/64 1.90 3% 
5/32 2.05 3% 
11/64 2.19 3% 
3/16 2.36 3Y% 
13/64 . 3% 
7/32 : 3% 
15/64 3.0: 3% 
1/4 * 4 
17/64 3.65 4% 
9/32 y 4% 
19/64 E 4% 
5/16  f 4y, 
21/64 45% 
11/32 4% 
23/64 
3/8 
25/64 
13/32 
27/64 
7/16 
29/64 
15/32 10.34 
31/64 11.07 
1/2 11.79 


Size 
Inches 
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In assorted lots of 12 dozen a discount of 10% will be 
given. Will take orders less than a dozen. 


SEND FOR OUR NEW 1939-40 GENERAL CATALOGUE 


Satisfaction Guaranteed 


VICTOR MACHINERY 
EXCHANGE, Inc. 


251 Centre Street, New York, N. Y. 





LIGHT BEVEL 
“SAFETY” 


LETTERS and FIGURES 


These stamps are 35% lighter and 


25% stronger than ordinary heavy bevel 
stamps. They are made of our gee 
safety steel which will not spall, mush 
room or bend. Light bevel stamps are 
—- to give as much service as 
eavy bevel stamps made of other steel. 
Prices are 20 to 30% less than our 
Heavy Bevel List. 


Write for Prices and Literature 


M. E. CUNNINGHAM CO. 


169 EAST CARSON ST. PITTSBURGH, PA. 
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west COST 


Machine Tools 


»RoDUCTION at LO 
Wh & SHARPE Screw 


N & SHARPE Screw Machines 


Specify too 
same high q 


| Machines - ~ 
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BROWN & SHARPE 





RECESSING TOOL DESIGNED FOR MACHINING TWO 
SIDES OF BEARING IN ONE OPERATION 


STANDARD & SPECIAL 


" a ’ 





a 


FOR RECESSING WRIST PIN 
HOLE IN PISTONS 


FOR RECESSING PACKING SEATS 
AND VALVE SEATS 


FOR RECESSING TWO OR MORE GROOVES 


IN CONDENSOR TUBE SHEET 


RECESSING HOLES SMALLER 
THAN 3” DIAMETER 


a - 
“ aves batts 


PRODUCTION TOOLS. 
see 
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